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the objecti of The Agriculiural Ledger are 

(l) To provide information connected >^ith agfriculture or with economic products 
in a form which will admit of its ready transfer to ledgers, 

(a) To secure the maintenanre of uniform ledgers (on the plan of the Dictionary) 
in all offices concerned in agricultural subjects throughout India, so that 
references to ledger entries made in any report or publication may be readily 
utilised in all offices where ledgers are kept , 

(3) To admit of the circulation, in convenient form, of information on any subject 
connected with agnculture or economic products to officials or other persons 
interested therein , ^ 

(4J To secure a connection between all papers of interest published on subjects 
relating to economic products and the official Dictionary of Economic Pro- 
ducts With this object the information published in these ledgers will 
unifornvly be given under the name and number of the Dictionary article 
which they more especially amplify. When the subject dealt with has not 
been taken up in the Dictionary, the position it very possibly would occupy 
in future issues of that work will be assigned to it. 


To facilitate the preparation of an index to The Agricultural Ledger, 
the following arrangements have been made, commencing w,)th 
1900 

Allipapers published will be paged, irrespective of subjects, into an annual volume 

The annual paging will be given on the top of the pages. But to permit of a 
continuation of the classification into the various senes hitherto observed, 
a further folio will be shown at the bottom of the pages This will be pre- 
served throughout each senes and be continued for several years, until in 
fact sufficient material in eath series has been accumulated to constitute a 
fair sised volume. 

At the end of the year a printed index and title page will be issued for the 
annual volume and after a penod of, say, five years an index and title page 
will be issued for each senes. It has been found that many persons sub- 
scribe for a certain series only, and do not care to receive the others, f he 
new arrangement, while permitting of the formation of an annual volume, 
will at the same time retain the senal classification. 
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NOTE. 


lo those who bind the If */ Ledger two alLernitives are suggested, they 
may bind the issues of each >ear into an annual volume, orjt he\ ma\ keep apart the 
senes into which it is divided 

'I hese Senes arc as follows — 

1-\EGEIABLF PRODUCT SERIES 

II— ANIMAL PRODUCT SERIES 

III— MINERAL AND MET ALLIC SERIES 

IV — AGRICULTURAL SFRIES 
.V— INDUSTRIAL SERIES. 

VI -ENTOMOLOGICAL SERIES. 

VII -VETERINARY SERIES. 

Vm-hORESI SERIES 
IX - MEDIC \L AND CHEMIC AL SERIES 

X -IMPLEMENT vnd MACHINERY SERIES 

XI— CROP DISL‘\SF VND PEST SERIES 

XII— MISCELL WEOnS SERIES, 

Tor either purpose indexes will be published. The annual index will contiriue to 
appear )car by >C'ir, the “ serial ’* indexes will appear at wider intervals 

1 he annual index refer': to the nuinbering winch heads the pages the numbei- 
ing at the tout, which is consecutive in each Senes, will be used in the serial indexes 

Public libraries and ‘Similar institutions are likel> to find the plan of binding in 
annual volumes the more convenient one 

I HENR\ BURKILL, 
AsiiJani Reporter on ELonomic Products 

to th^ Government of India 
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[Du/fofttfrv of Kc^nwH PfoJucis, Vol I',, Pat. 1., P 331a.] 


A NEW FODDER GRASS for INDIA 
Being information collected in Iht Office of the Reporter on Economic Produeti 


Interest has hiel) been aroused in the fodder plant known to 
botanists as Paspalum dilatatum, Potr The present accordingly 
seems a fitting <ipportuiiit\ to bring together in a convenient form the 
information on this subject which at present exists in the Oflice of 
the Reporter on Economic Products 

The late Baron Ferd. von Mueller, KC.M.G, etc, in his work 
SeUc/ Ex/ra -7 Topical Plants^ page 218, gives the following descrip- 
tion of the plant — “ Extra-tropical, South America Perennial, of 
excellent qualit> for fodder Mr. Bacohue found it hardy m Victoria 
up to a Beighl of 2,000 feet It grew in New South Wales, after 
drought was followed b\ heaw rains, 4J feet in little more than two 
months It is closely allied to the Mexican P. virgatum, L , intro- 
duced into Australia like many other fodder grasses by the wnter ” 

An interesting article on Paspalum dilatatum by Mr, C, 8aP- 
geant recently appeared in The Melbourne Leader The paper was 
subsequently reprinted b\ Indian Gardening m its issue of 27th April 
1 899, and 18 here given in full — 

“ That large and fertile district in Gippaland, known as .the scrub 
coiAtry is rapidly being reclaimed , but the conversion of these regions 
into valuable giazmg and agricultural farms has not been easily 
•ocomplisbed. Very large sums of money have been lost by the early 
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MEOTAL piont prs in findinp: fiui the most suitable prass to sow \t first rye 
CUWIVA prass ainl \\hiie chwer f^^e^e tnedj, but the results were distmcth not 
favourable 1 he grass q^rew well cnuuc:h but could noi resist the 
* calerpilldrs 'I hen a fresh start was made with cocksfoot, which® 
proved an e\cellent grass, but failed m its turf-forming capacit\ No 
matter how thickly it was sowm, it has a strong tendency to thin out 
and become tussock) Thus the soil becomes too much exposed, 
with injury to the pastures during hot w'ealher The cocksfoot, being 
a shallow-rooted grass, suffers much from drought, and, further, is 
peculiarl} liable to the ravages of the grasshoppers Nothing can be 
said against the cocksfoot as a fattening giass, the finest lambs that 
enter the IMelbourne market being from cocksfoot and clover pas- 
tures , while cows fed on it give excellent milking results If this 
grass would onl) form a turf nothing could be better 

“At the beginning of last \ear Thi Ltadir drew attention to a new 
grass — Paspalum dilatatum — that had been cultivated with much 
success b> the Agricultural Dcp\rtment of New South Wales 
Being much impressed with Tht Ltaitt statements, T at once set 
about obtaining some seed for testing, and the results, so far, are 
most satisfacton , so much so, that I have come to the conclusion 
that the introduction of this gras^ into the colony for the purpose of 
fodder and pasture is most desirable While endeavouring to intluce 
the farmers of this localiii to look upon tins plant as a grass destined 
to supplant the cocksfoot as the priman grass in our pastures, the 
contention was met with that the grass alreadi existed in the distnet, 
and that it was a weed Being satisfied that this was a mistake, and 
that the whole question was of too important a character to neglect, 
I determined to undertake a lournei lo New South Wiles for the 
express purpose of examining and mvestigitmg the grass in the 
districts where it is stated to be successfully established 

“ This necessitated a special visit to the north-eastern comer of 
New South Wales, where is situated the rising district of Wollongbar, 
on the Richmond River, a localit) that is destined to become one^ of 
the most important centres of production m that coloni About ten 
miles beyond Ballina, the first port of call, the country begins to rise 
to about 400 or 500 feet above the sea This counlrv, w'hich was 
• originally covered with timber and dense jungle, has been, and ‘ is 
still being, dealt with m precisely the same manner as the acrob 
country of Gippsland, the soil and the general aspect being in all 
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points very similar Wollongrbar his lately come into prominence ' NEW SMTH 

on account of the attention paid to the cultivation of artificial grasses, ' 

and foremost among those who have devoted their attenUon to this 

industr> is Mr. H. Morton Williams, of “ Florida, ’ Wollongbar. , 

Mr Williams has been remarkahh successful with the cultivation of ' 

the Paspalum dilatatum which, if appearance, growth, quality* SuoceM 

odulIb^q* 

and general results aie anything to go bv, certainly promises to ' 
become the queen of grasses for the dairy farmer and graziers gene- 1 
ralU This grass is indigenous to Cevlon, and was first brought under j 
the notice of Australians b\ the late Baron Von Mueller, who strongl} | 
recommended it on account of iK high nutritious cjuahties, and its 
drought-resisting properties, Oo which he laid great stress Like 
man\ other things, ver\ little nonce was taken of the grass at the 
time If an> attempts were made to cultivate it, very little was heard 
of It The first to introduce the seed into the Richmond River dis- | 
tnct was Mr Edward Seoombe, who procured a small parcel and 
succeeded m propagating it Nf> seed at the time could be obtained | 
under loj lo 12s per lb Mr. Seoombe's experiments at once attracted , 
the attention of Mr. Williams, who determined to give it a trial. | 

Mr Williams' holding consists of 100 acres, 60 of which is cleaned in , 
the usual w’a>, that is, bv burning the cut scrub, and then burning off 
^he logs Ot the 60 acres, 7 acres are occupied with garden, orchard, , 
stockvards and flats for testing seeds, leaving 53 acres under gp-ass I 
Much of this contains large bare patches where logs have been burnt 
off, so that, at the outside, there are not more than 50 acres And 
since last September 7 acres out of that have been continually shut ; 
up for seed purposes Mr Williams states that in the first instance ! 
he soweet Paspalum dilatatum, cocksfoot, rye grass, timothy, 
couch grass, alsyke and w^hiic clovers In addition to the Pas- 
palum there are onh small patches of cocksfoot and r}e grass left 
The Paspalum is asserting itself and gaming possession of the 1 
ground from which the other grasses have vanished Having spent 1 
two davs on the farms, and closelv observed everything, I can from , 
actual observation bear out all Mr Williams' statements. He and | 
others affirmed that the district was suffering from a four-months’ I 
drought, from October to the end of January, therefore it coul j j 
ifot be said that things were under their best aspect 4 

“ As showing the carrying capabilities of the Paspalum^ the I 
number of stock noted on the farm were 34 milk cows, 22 head' 
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younfT Slock, ™ping from 12 months to 2 \ears old, i bull and 6 
horsetj, mikin? a lolal of 63 head The whole of the stock were in 
excellent condition, and, a*? i lule, their condition was better than that 
of catile fed on other grasses A feature of the farm is the number 
of small padiiocks into which it is divided, and the process of sub- 
division IS still being camcil out So rapid and continuous is the 
growth ol the grass — assuming that it has a reasonable amount of 
rain — that the soundness (d the principal ot closing a paddock for a 
tew w'eeks is fulh demou'^tratcd in the case of this remarkable pas- 
ture plant It seems to possess exceptional \italit\, together with 
sound constitution, and grows with great rapidilv after a tall ot ram 
It should be noted that tlic whole ot the grass •^ced on the farm was 
sown on the surface after the scrub had been burnt, and from a 
sample that" was dug up tor inspection I noticed that it presented a 
dense mass of libious roots, some of which were over 12 inches in 
length, showing that 11 grows no less vigorously downward than 
upward In deepl> cultivated land it is a veritable deep sinker, and a 
grass that, if given an opportumtv, is thoroughly capable of looking 
after its owm existence As a frost-resisting grass I was informed 
that when the sugarcane w'as entireh blighted the Paspalutn only 
showed very slight signs of having been allected Cows when 
turned in upon 11 from other pastures, soon show an improveme-:t, 
and an increased >ield of milk Mr WilliamB, who sends his cream 
to the local creamerv, furnished me with the average test for each 
month for the past vear, which may be looked upon as a good yield, 
considering that the cows are pureh a scratch lot, picked up in the 
sale vards, and in no wav selected —For Januarj 3 7, February 37, 
March 3 5, April 3 8, Ma> 4 i, June 4 3. Juh 4 i, August 4 o, Sep- 
tember 3 7, October 3 6, November 3 5, December 36 As to the 
quality of the grass when converted into hay, subjoined is an analysis 
made by Mr F B Guthne and supplied b> the Wollongbar Experi- 
mental Farm —Moisture 10 55 , total albuminoids, 1031, soluble 
albuminoids, 1 38 , insoluble albuminoids, 8 93 , digestive fibre, 
29 96 , wood) fibre, 27 95 , total ash, 6-37 , soluble ash, 4 32 , insoluble 
ash (by difference), 2 05 , amide compounds, 14 86 Total 10000, 

“ From the foregoing it will be seen that the Paspaluin is a valu- 
able fodder plant as well as a pasture grass and worth the attenUoc of , 
all who may have land suitable to its growth Where it will not grow 
It IB difficult to say. It mav be accepted that, provided it can obtain 
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auflfcient moisture, it will anywhere It has been proved to 

grow m sand , also some planted near salt water, and inundated with 
It, was none the worse for the immeision The gra‘«s is certainly of 
• most nutritious and succulent qualit\ , and tor an artiticial grass, as 
already stated, it possesses wonderful vigour It sheds its seed twice 
a year, and when the seed stems are in full bloom reaches as high as 
5 feet, fresh stems still shooting from the crown in various stages of 
growth. My own experimental plot in Gippsland has plants now 
with stems reaching to the height of 4 feet 6 inches, and at the same 
lime new shoots are rising from the crown It is quite as strong and 
health) -looking as that growing at Wollongbar, and its general bear- 
ing indicates that it has come to stay Those who are in a position to 
speak authontatneh at Wollongbar, state must posiiivel) that it wil] 
carry a cow to the acre at the worst Mr Campbell, Inspector of 
experimental stations in New South Wales, is of opinion that Us carry- 
ing capabilities would amount to an average of a cow and a half to 
the acre Victorian dair> farmers will, however, no doubt be well 
satisfied with grass that will carr» one cow to the acre In this con- 
nection It ma> be reasonable to expect that in temperate Victoria 
during the winter months there ma\ be a longer period of dormancy 
than in the sub-tropical district of the Richmond River Experiment 
ma> show' that such is the cast on the south side of the Dividing i 
Range in Victoria , but on the north side, spccialH m the Goulburn | 
Valle) and similar districts, w'herc the winter is milder, the autumn ' 
growth may be prolonged and the spring growth earlier, especially if . 
there is provision for flooding w'lth water when required It must be 
borne in mind that subdivision will be the kevslone of success in deal- 
ing with tius grass The experience at Wollongbar is that when a ' 
paddock is shut up for a few weeks, the grass at once starts to grow j 
and recovers Itself rapidly With respect to the permanency of the j 
Paspaluin, Mr Williams has a small paddock that he laid down , 
four years ago, which presents a solid turf of green verdure There 1 
IS not a speck of the soil to be seen The sight of this paddock is I 
enough to convince the most sceptical as to the value of the grass } 
Owing to Its capacity for forming a strong turt it will no doubt do | 
much in keeping down weeds, and it may in a great measure success- ' 
fully resist the bracken fern 

** like all artificial grasses, it may after a time be necessary to 
plough it up and re-plant, Ot course the grass being quite new, 
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SInKl experience will have to be gamed as to Us proper treatment "5 here 
are two cs^.entials to ensure the seed germinating, heat and mois- 
ture If ii reasonable amount of heat is not obtained, the seed may 
bt dormant for some time In an\ case it must not be expected thaf 
the whole of the seed sown will germinate fur a certain proportion is 
barren In laying down a pasture, from 5 lbs to 8 lbs of seed is 
necessary, but as little as 2 lbs ma> be sown In that case, when 
the grass reaches the seeding stage, it w'lll be necessary to close the 
paddock to allow of the shedding of the seed By that means the 
paddock will become fully grassed To sow such a small quantity 
of seed, in order to obtain an equal disiribution, it requires to be 
thoroughh mixed with a quantitv of sawdust 

The fame of the Paspalum has reached the other colonies, 
including New Zealand Orders lor the seed are coming from 
all parts 'to Wollongbar For the purpose of raising a pasture, roots 
of the grass may be planted 1 he seed of the grass is difficult to 
save, owing to its not all ripening at once As a consequence, it 
enldilb a great amount ot time and labour in collecting it There is 
no reason why the grass should not thrive as well in Victoria as it 
does at Wollongbar, except, perhaps, that there may be a greater 
deadness in the winter, tor which an allowance ma\ be made by 
reducing the carr)ing capacit> An> one who is in a position to run 
100 cows ma> I egaid himself as thoroughly independent, and this, 
according to the New South Wales proven experience, with Paspa- 
luill, handled as described in this article, can be done on 100 acres 
of reasonabl} good land 

The following passages, taken from the Report of a meeting of the 
A gn -Horticultural Society of India held on 13th December 1899, 
appeared m Indian Gardening of the 21st idem 

“ In connection with the reference made by the Department ot 
Land Recoicls and Agriculture, Bengal, in August last, Mr. E. C. 
Whitehead sends the following — A report on a new fodder plant 
(Paspalum dilatatum) which can be grown with profitable results 
on all 8and\ wastes, by Mr. A. Crawford, the dairy expert of the 
Department of Agriculture, Terlh, Western Australia, is published 
in the Perth Wettern Mail of the 26tb May last The plant will, I 
think, prove an inestimable boon to us in this country, for miUioi\p of 
acres that are now to all intents practically useless would become 
valuable grazing properties. The iodder or grassi PaspElam 
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difatatum, will thrive even m the poorest soils At the qnarantine 
station at Subiaco, two-and-a-half \ear8 ago at the beginning of 
Summer it was planted in the poorest sandy soil with no manure and 
no attention It grew well all the summer, and at the end it was 
found that it bad put down its root i8 inches in (he sand, and it was 
impossible to pull it up. It grew about iS inches in height and kept 
growing the whole summer. Last }ear it was tried at Drakesbrook 
in good soil, but planted ver> late The roots have not gone down 
so deep as in the sand, but they are strong and have a fine hold of 
the ground The grass grew over 2 feet high, although it was planted 
just at the beginning of the summer, and had very httlc ram to give 
It a fair start. 1 planted it at Claremont in a better class of sandy 
soil, without manure, and, watered, it grew 3 feet a inches high in 
three months I then t ut it, and in 6 weeks it was over 2 feet high 
again.' It had no ram or watering fiom the time of cutting Some 
which I planted 111 the same kind of sand and did not water, grew 
2 feet 9 inches and atter cutting, and still without water, it grew 2 feet 
10 inches, and was quite green at the end of the summer. Some 
sown in manured sandy soil and watered regularly, did not grow 
nearh as high, bu* threw oat moie leaves and was inclined to 
become tussocky In all cases at the two experimental stations and 
af Claremont, it kept green and grew right to the end of the summer ” 
Mr G M. McKeown, Managei of the Richmond Ri\er Experimental 
Station, New South Wales, writes thus about it — “It is probably the 
best fodder plant or pasture grass > et introduced into this district, 
resisting both heat and cold, and Melding enormous quantities of 
fodder , much liked b> stock, and shown b\ analysis to be of 
excellent qfiality Plants in drills 18 inches b> 6 inches apart quickly 
reached 5 feet m height, a test cutting giving 13 tons 3 cwt to the acre. 
From a seed plot sown on the 28th September in sub-soil land a 
second cutting was obtained on the 3rd June in the following year, 
weighing at the rate of 19 tons 4 cwt to the acre Subsequent 
cuttings after sa\ing the seed )ielded OAer 14 tons to the acre. In 
deeply worked land at least three heavy cuttings may be obtained in 
the season In all seasons good pasture may be obtained from this 
grass, if not overstocked, and once established, it stands well the 
^grsRing and trampling of stock.” 

Mr. H. Martin Wllliafns of Wollongbar, New South Wales, 
remarks “ Four years ago I sowed my first seed-bed, and my farm 
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IS now praciically sown with Paspalum dilatatunif and the Kiore I 
see of ii the more I like it. Of course I have mixed other grasses with 
It, but the Paspalum is the basis of the pasture It has proved itself 
a mainstaj owing vigorously when tht fietce heat had parched up 
every other gran It stands drought well^ 6 !^ not kill it, 

and I have e\en cut it down and run afire over it, and after this 
severe treatment it has grown as vigorously as ever. Its feeding 
qualities for dair>ing are undoubted The quantitv of seed to sow 
an acre is 5 lbs to 8 lbs 


Con/, p, 4 


Mr. Sergeantj of \ictoria, observes that he \isited a farm consist- 
ing of 100 acres, whereon 60 acres are cleared and of that area 7 acres 
are taken up with garden, buildings, etc , leaving 53 acres under grass 
(Paspalum dilatatum) and other grasses On this at the end of 
four months' drought, from October to the end of January, all the 
other grasses had disappeared, and yet it was cairving the following 
stock — 34 milk cows, 22 head ot voung stock from 12 months to 
2 )ears old, 1 bull and 6 horses, making a total of 63 head The 
farm was sub-divided into small paddocks, and the stock frequently 
shifted from one to the other Mr Crawford, after giving an 
analysis of hay made from Paspalum dilatatum bv Mr. Guthriei 
continues — ‘‘This ha\ compares veiy favourably with ordinary hay, 
containing a large pioportion of digesiibl* and nourishing material. 
The best time for sowing is from Jul> to September. The seed cost 
about 7J per lb A seed-bed could be sow^n and the plants divided 
and planted out later in the spring " 


It is understood thnt this grass (Paspalum dilatatum) has been 
tried recenllv m Tirhoot with some success l^ullocks are reported 
to be fond ot the grass which m good soil runs to 4 feet. It is also 
believed to flourish on Usai or Alkali lands. 

It IS not improbable that in the near future the experiments made 
by private individuals and othexs with this grass may lead to useful 
results At present there is a scarcity ol seed which has to be 
obtained from Australia and America. 

Under the heading “The Fodder of the Future/' the ^ladras 
Mail reproduces the following particulars m its issue of the 8th 
November 1900 — • 

* " MesaPB. LawiSomner <& Co., i39-i4i» SwanstonlStreet, Melbourne, 

Victoria, Australia, who are now ^in a position to supply seeds of 
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Paspatum dilatatum at 5^. 6J a pounc^, postige, etc., extra, wnte 
as follows to the Secretary, Agri -Horticultural Society of India 
There can be no question as to Paspalum dilatatum being an 
invaluable grass, and it is now being cigcrly soughi for, since it has 
passed the stage of experiment It resists both heat and cold (withstands ! 
drought, and frosts wll not kiU it), yields enormous quantities of fodder, 
18 much liked by block, and IS shown by anal v sis to be of excellent 
quality, A good many ^^eople have found a diiBculty in getting the 
seed to germinate In our opinion this his been due to their sowing 
at the wrong time ol the lear, iiul *11 some ca-jc* where very unfavour- ' 
able seisoiis, drought ^ic , 1 i»c occurred, afier mowing Never sow 
in the fall of the \exi, * i' choose die early spring and stimmer, < 
just before the urdin tr\ season s rams may be expected The 
quantity of seed to sow per acre vanes wiih the requirements , 3 lbs, ' 
to 8 lbs per .icre 011 wch prepare! ground "will suon result in a good 
paddock If 1^ lbs to 2 lbs per acre are sown, after grazing it 
shou d be held up about September, and a.Iowed to grow on and shed ' 
all Its seed natural y it Mill soon spring up, and young grass 1 
if anything I'ke a fivourable season takes place, will be fit to graze • 
in May We consiier that a lowi ig the grass to die I us seed is the 
very best and surest method of thoroughly establishing a pasture. ' 
When the plants are far apirt, the grass grows into big tussocks, ' 
but as soon as the spaces are filled up, it forms quite as good a turf 
as any of the other grasses 


“ There IS noihirg hard or wii) about this grass, it is soft and 
succulent and there is no pirt of it from the crown to the seed h-ad t 
that the stock will not ett ' 
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CHAPTER I — Introductory, 

The work that has been accomplished the Agricoltiiral <f/^ 
Departments of the principal Australian Colonies towards the estab* 
lishment pf wheat cultivation on an extensive scale falls naturally 
into two divisions The first thing to be done was to test existing 
varieties of wheat and ascertain their defects when cultivated in the 
different agricultural regions of the Colonies ; the second step was 
the attempt to produce new varieties or races, the habit of which 
should be more suited to local conditions, while the produce should 
be such as to command a high price in the European markets. 

The advantages of the system of tesung adopted and of the methods 
of producing new varieties have at different times been press^ on 
the attention of the Government of India, and during my stay in the 
Colonies I have been enabled, througli the courtesy of the officers ol 
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the Agricultural Departments, to make a careful study of bSDth 
systems the results of my enquiries are embodied in this report. 

2. But before entering on a description of the methods adopted 
it 18 desirable to state the direction in which progress is looked for 
There are two great natural hindrances to the extension of wheat- 
growing in those parts of the Colonies which are at first sight 
adapted for the purpose : in some of the moister regions summer 
rust (Pucciniag^raminis) is extremely prevalent, and indeed has in 
some localities practically put an end to wheat cultivation * rn the , 
and regions, on the other hand, rust is not a dangerous enemy, but 
any serious deficiency in the small rainfall of these parts involves 
the entire loss of the crop Thus, so far as agriculture is concerned 
the objecti sought are to produce wheats (a) that will resist or 
escape the summer rust, and ( 3 ) that will come to maturity with a 
minimum supply of moisture m the soil. The quality of prolificness 
is subordinated to these mam objects as it is considered better to 
have wheats that are fairly certain to yield a moderate return, than 
to rely on races that will give a great harvest in favourable seasons, 
but little or nothing when conditions are adverse. Along with 
these qualities the nature of the grain receives special consideration, 
the object being to produce gram of the kind most appreciated by 
millers using roller-mills, and consequently fetching the highest 
price in European markets This again involves the conditions th%t 
the gram shall be fairl) easy to mill and shall give a high percentage 
of flour, which must be ** strong,” rich in gluten, and of the colour 
and texture for which bakers are prepared to give ihe highest price. 
Another important quality is the possession of stiff straw, as any 
weakness in this respect interferes with the use of mechanical 
harvesters and the condition of the labour market puts hand reaping 
entirely out of the question 

3 It will be apparent from the above description that the 
qualities most desired in the Colonies are not in all cases important 
in India : it is not possible therefore to take Australian results ready- 
made and conclude that the varieties finally approved in the Colonies 
may at once be recommended for use by Indian cultivators. And 
even if the qualities required m the two countries were in all respects 
identical, there is another objection to the transfer of approved races 
from one to the other ; the fact is that races of wheat are apt to 
change their character when transferred from one locality to another, 
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even when the obvious conditions are not very dissimilar. Our 
knowledge of the life of any plant is confined to such a small portion 
of the whole that it is impossible to tell beforehand what will be the 
result of a transfer , all that can be done is to determine by eapen- 
ment whether the sum total of the conditions present m the new 
country is favourable to the plant* and the result of such an 
experiment can be conveniently stated by saying that a variety is, or 
IS not, adapted to a particular locality. 1 ahall have occasion to use 
this expression later on, and 1 wish it to be understood merely as 
Indicating that the resultant of the conditions in that locality is on 
the whole favourable to the variety. At any rate two facts cannot be 
dispoted, (a) that in order to decide whethor a given race of wheat 
is suited to a particular agncnltaral region it Is necessary to test it 
in that region, and (ii) that any marked change of conditions 
usually results in such a change in the character of the race as Co 
matenally alter the balance of important qualities We cannot 
therefore take the facts ascertained in Australia and apply them to 
India . if an attempt is to be made to improve the nature of our 
wheats, it will be necessary to do the work ourselves bat we can 
adopt the methods that have succeeded elsewhere with a reasonable 
expectation of favourable results Before improvement is taken in 
hand it is desirable tc have definite knowledge of the advantages 
and defects of the wheats already grown, and a clear understanding 
of the qualities at which we should aim. ilThe following chapter will 
therefore deal with the methods of testing 




CHAPTER IT — Methods of Testing 


4 In New South Wales, which leads the Colonies in this matter, 
the testing of varieties is carried on first in the field, and secondly 
in the laboratory Nothing much need be said as to field trials 
the system Is well known in India, and a note explaining how it can 
best be earned out in existing conditions has been recently published 
in the Agricultural Ledger of the North-Western Provinces and Oudh 
{vtde Bulletin No. 8 of 1900). The varieties selected for trial 
are sown in plots of uniform capacity, the plants are watched 
carefully during the critical periods of growth and the behaviour of 
each variety noted with special referexioe to any particular features 
(speh as the amount of moisture available, the tendency to rust, liabi-*| 
lity to shed the gram before harvesting) that may be of importance 
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in^he cireamstancei At the same time information is collected from 
practical cultivators who are accustomed to grow the variety on their 
holdings. When such trials and enquiries have been conducted, and 
the outturn of grain determined, over a senes of years long enough 
to afford a fair sample of the climate that may reasonably be expected, 
It becomes possible to pronounce an opinion as to the relative suit, 
ability of the different varieties for the locality, or rather the agn* 
cultural region, where the experiments have been carried out 

5 It 18, however, necessary to remember that the conclusions 
drawn from such trials are not of wide-spread or general application. 
Each agricultural region must stand by itself, and the varieties 
suitable to It must be determined by direct experiment within its 
borders. In New South Wales, experimental farms exist, I believe, 
in every region that can be recognised as having a distinct climate, 
and the best varieties can thus be determined for each region 

6. The system of laboratory testing emplo)ed in New South 
Wales (a) requires more detailed description, as, so far as 1 know, 
nothing like it has been attempted in India It may be premised 
that (with the exception of certain wheats specially suited for making 
macaroni, and consequently commanding a high price in the markets 
of Southern Europe) practically the whole of the wheat produce of 
the Colony is destined to be converted into flour in roller-mills of the 
modern type. Hence the tests apphed are directed towards ascer- 
taining the presence or ablence of the qualities specially appreciated 
by the miller and the baker A report on a given sample of wheat is 


drawn up in the following form r — 


(n Variety of grain 

(a) Appearance of grain. « 

(3) Weight per bushel (lbs per bushel) 

(4) Ease of milling 

(5) Percentage of mill products^ 

[ Flour. 

Pollaid 

L Bran. 

1 

(6) Nature of flour . , . 

1 

f Colour of flour. 

\ Strength of flour (quarts of 
j water per sack of 20G4bs.) 
k Percentage of dry gluten 


(•) 1 to Mr W M. Guthne, F.C S., Chomnt to the Apicultoral 

Mpanoie^ of Now South Wales, for the opportunity of studying these tests m 
iSAscalpi^ m has chacae. 
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• The first liead gives the name of the varletj as submitted (3) and 
the second descnbes the appearance of the sampki* an important 
matter as millers are accustomed to {odge graxu to some extent by 
the eye The third head — weight per bUdml — is important when the 
cumbrous system of selling grain by the budiel (or quarter) of so 
many pounds prevails : were the trade dondUeted (as in the interior 
of India) purely by weight, this heading wcnfid be of no haponaaee. 

The ease or difficulty of milling is Important from the mlDer's 
point of view : with some vaneCies the ftour can be readily separated 
from the other products, in others it adlom to the bran and repeated 
operations are necessary Ease of mfiUng cannot be determined 
objectively ; the report on this pcdnt is the opinion of the experimenter 
based on his observations of Ae prooesi^ and conseqnoitly it contains 
a subjective element. 

To ascertain the percentage of mill products, the sample of grain 
IS put through a rainiature roller-null, tsnder condittons as nearly as 
possible similar to those which prevail in practice , and the percentage 
of the vanous products determined by actual weighment These 
figures are of course most important to the miller, who will (rcs/rrit 
pandus) pay a higher pnce for wheat which gWes a higher percent- 
age of ilour. 

The colour of the Hour is judged by pressing part of the sample 
* so as to present a smooth surface and then moistening it ; the colour 
a W quality of the surface are then compared with standards and named 
accordingly. I understand from the experts who carry out these tests 
that colour has not been found to be uniformly correlated with any 
really valuable quality in the flour , the colour is tested because 
bakers prefer a flour gf a particular colour 

Similarly the ** strength ” of flour is important mainly from the 
baker's point of view. A flour is said to be “ strong " fai proportion 
to the amount of water it will absorb to the baker this simply means 
that a given weight of a strong flour will bake into a larger quantity 
of bread (by weight) than the same quantity of a weaker flour, or 
in other words that he can make more or larger loaves from the same 
weight of a strong flour than from a weak. Recent Investigations 


(A) The nomendature oi the vaneliee comoMidy growa fai the CoIoaim hai been 
thonUtteely determioed by a ooeferraoe new veneliee iKOdeced by Mr Ferrer ^ 
nelhed by bim ee eeea es tii^ an fixed. 
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thov that the strength of flour depends on the constitution of file 
gluten Gluten contains two proteids (known as glutemn and gliadin) 
which occur in very different proportions in different flours , and the 
greater the proportion of glutenin to gliadin, the stronger is the flour. 
The chemical composition of these two proteids is very similar, and it 
has not to my knowledge been shown that their nutritive values are 
appreciably different , but the strong flours offer some advantages to 
the consumer as well as to the baker. ** The loaf produced by 
a strong flour is a better one, the process of fermentation is more uni- 
form, and a better-risen and better-aerated loaf is the result, yielding 
consequently a more digestible and wholesome bread” (Mr W M. 
Guthrie in the Agricultural Gazette of New South Wales, October 
1900, page 865). It will be seen that the advantages of strong flour 
/o the consumers arise when the European method of baking is 
followed they would be much less important, if they exist at all 
when the flour is baked into flat unleavened cakes as is usually 
done in India, (r) 

The proportion of dry gluten in the flour is a different matter, as 
the nutntion-valuc of flour may be said to vary directly with the per- 
centage of gluten , this test therefore, unlike those which have }U6l 
been mentioned, must always be applied when it is desired to com- 
pare the real value of different flours The method by which this 
proportion is determined is given in the footnote (</). ** 

7. The cost of complete apparatus for carr>'ing out these tests Would 
probably be from /"so to ^60 , the roller mill alone would cost about 

(•) Th« method in use for determiaiDg the strength of flour m thus described by 
Mr. Guthrie m the paper quoted above— 

'* One and-a-haU ounce of flour are placed in a capqgious flat dish, and water is 
added from a graduated burette, the flour being kneaded into a dough When all 
the flour IS made into dough, the addition of water is continued gradually, in small 
quantities at a time, the dough being well worked between each addition This is 
continued until the dough v^en tightly squeeied in the palm of the hand can no 
longer be cleanly removed with the otner hand , in fact until it has become just 
unworkable By taking a properly gradnated burette, the amount of water in querts 
may be at once read off ** 

** {d) Ten giammes of flour are made into fairly stiff dough with a little water. 
The lump of dough is allowed to stand covered with an ordinary glasa tumbler for 
one hour It is tlien kneaded with the fingers under water in a thick-walled glass 
apothecary's mortar, the water ^ing poured off and fresh added as long as it 
becomes milky. The advantage of using a gloss mortar is that you can see what m 
going on 1 you can thus detect the slightest milkmeia in the water, and yon can detect 
any stray ptecfls of gluten that may poasibly become detached dnnng the operation. 

** Having ‘mashed the glutoe thoroughly, it 10 placed in a small porcelain or glaas 
basin (the weight of which js known), and dried at loo^C for three hours in an air 
, oven After Jlhis lime it is weighed, and the original weight of the basin being 
•ubtracted the remainder 11 the weight of dry gluten in ten gnunmes of the flour** 
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40 The tests can be applied only by a person who has had special 
training the Agricultural Chemist, who is in charge of the work, 
estimates that a man of good abilities with fair general scientific 
knowledge would require four months’ training in the laboratory 
before he would be qualified to work independently 

8 By this dual system of testing, first in the field and then in the 
laboratory, complete information is obtained as to the vidue of each 
strain or race of wheat Che first set of shows the character of 
the plant, the yield of gram, the power of withstanding drought, and 
of escaping or resisting rust, and the other qualities the sum of which 
shows whether or not the race is adapted to the particular agricultural 
region. The laboratory tests show the value of the product when 
placed on the market, and they secure tl 0 k undue weight shall not 
be attached 10 mere productiveness irrespective of the quality of the 
produce. Thc'eystem, as a whole, is admirably adapted for use in 
a country the produce of which is destined to be made into bread by 
European methods, and Us value is highl> appreciated in the 
Colonies but for certain reasons it is not entirel> suitable to India. 
The explanation of these reasons requires a consideration of the 
objects of wheat growing in India 

9. So far as wheat is grown for European consumption the object 
of the Indian cultivator should be to get the maximum yield of wheat > 
^ving the best qualitv of flour ('estimated as is done by up-to-date i 
millers ) where artificial irrigation is available the crop 1$ practically ' 
independent of drought, so that there is not the same reason as m 
the CoLomes for preferring a hardy to a prolific variety, and the whole 
attention of the cultivator can be given to producing the greatest 
weight of grain of good quality In dry tracts, on the other hand, 
the quality of drought-resistance becomes of the utmost importance. 
The danger of rust also exists in some parts of India, such as the 
Gangetic duab, the varieties now grown as a rule sufflSr little actual 
loss from rust, having apparently become adapted to the locality in this 
respect but elsewhere, particularly m the Central Provinces and the 
Bundelkhand districts of the North-West Provinces, rust- resistance 
appears to be an essential quality of any race , and there is every 
reason to think that new races introduced into country like the duab 
(lihere existing races appear to be more or less immune) will be 
parucularly liable to be attacked by the fungus. 

* 10 If then most of the wheat grown in India were intended for 
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I the European market, the New South Wales system of tests might be 
applied m its entirety and the expense of training operators and 
oetting up the necessary machinery would be justified by the im- 
portance of the work that could thus be accomplished. But, as 
a matter of fact, the wheat produce of India is destined for consump- 
tion in the country in exceptional years when a good harvest coin- 
cides with a period of high prices m Europe, the export of wheat 
reaches a total which, absolutely, is enosmous , but even then it is 
only a fraction of the total production, and, taking the figures for 
a long senes of years, the fact becomes apparent that the Indian market 
is much more important to the cultivator than any other. It becomes 
therefore necessary to enquire what are the characters required in that 
market 

1 1 Under present conditions of social life fand they are not likely 
to change very rapidly) the bulk of the wheat consumed is ground 
into ata (that is, meal rather than flour) in the ordinary stone hand- 
mill, and the meal is baked into unleavened cakes. Most of the 
laboratory testa employed in New South Wales thus become irrelevant, 
the only one of indisputable importance being the proportion of 
gluten. The other qualities unportant to the consumer are ease of 
gnnding m hand-mill, loss m grinding, and certain conventional 
matters affecting colour and texture which probably differ in difierent 
localities. ^ 

IS. It seems to me then that the testing of wheats for growth in 
India can be effectively earned out as follows there must of course 
be field trials, on the Imes already described, for each agricultural 
region , and there should be some simple tests of the produce. The 
simplest of all is a valuaUon by gram dealers, if trustworthy men can be 
found, and by educated consumers and tins can be supplemented 
by tests of the gluten-content (which could doubtless be carried 
out in the ITehra Dun Laboratory), and by a practical milling test in 
a standard hand-mill, a very simple affair which could be done at 
any experiment station Such tests would be sufficient to determine 
the suitability of produce for the Indian market , if it is considered 
that the prospects of the export trade from any regions are so great 
as to make it necessary to pay special attention to the needs of millers, 
then It would be desirable to set up a testing mill of the kind emp|jyed 
in New South Wales, and to have an operator trained to use it ; in that 
4 case It would probably be most convement to have the work dobe at 
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tSe Dehra Dun Laboratory.^ Judging» however, from those pans of the tast 
country with which I have a personal acquaintance, the export trade i 
in wheat is not of such relative importance as to make the intro- { 
duction of these tests essential 


CHAPTER HI. — Scientific breeding of improved races of wheat. 
15, When It has been ascertained by some of the methods discussed 


Hoantof 


in the preceding chapter that the race or races of wheat grown m 
any agricultural region suffer from certain defects . being either 
comparatively unproductive, or liable to mjvury from disease or 
iiregulantics ol eeaeon, or yielding produce of a kind not liked m 
the market ‘ the next step it to introduce an improved race. The 
first attempt in this direction is nnially to import into the region 
some variety that has been successful elsewhere : this may or may 
not succeed, but for reasons that have been explained m the first 
chapter success is not antecedently probable, and in any case it is 
purely a matter of chance The alternative is to breed new varieties 
more suited to local conditions , and it is in this direction that so 
much progress has been made in the Colonies, particularly New 
South Wales The subject was there taken up by Mr William 
Farrer, who worked al first independently and for the last two years 
•as a Government officer 1 have to express my warmest thanks to 
Mr. Farrer for the verv great kindness and generosity with which ho 
has placed at my disposal the whole of the method and results of his 
work , he has taken the greatest pains to explain every point of the 
elaborate system which he has devised, and has given me ample 
opportunities for practical work on his own breeding-grounds. 

14. The pnnciples which he at the foundation of Mr. Farrer’fi 
work are well known to science , they may be called improvement 
by selection and production of variations by means of crossing The 
first principle is that which was followed by the earlier breeders of 
“ pedigree ” wheat, and the method ordinarily adopted was to pick 
out the individual plants or even individual grains which possessed 
in the highest degree the special characters which it was desired to 
increase, to sow the seed of these and from their produce pick out 
the most desirable plants ; and to proceed in this way until eventu- 
aUy a race was established having the desired characters *in a mark- 
edly greater degree than the parent variety. The objections to tbis^ 
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procedure in the case of wheat are two « the natural variations are 
comparatively few and small, and the improved race tends to revert 
to the condition of the parent variety when the process of selection 
IS no longer continued. 

1 5 The first of these objections appears to follow from the struc- 
ture of the ear It is common knowledge, as a result of the work 
of Darwin and others on the subject, that cross-fertilisation tends to 
produce vanability in the offspring now the flowers of wheat are 
fertilised by their own pollen while still closed and at a time when 
extraneous pollen cannot enter the unfertilised flower, so that cross- 
fertilisation very rarely if ever takes place under natural conditions 
The flowers being self-fertilised, the offspring reproduce the character 
of the parent in general with great accuracy, and marked variations 
such as form the most satisfactory starting point for selection are rarer 
than would be the case if cross- fertilisation were usual. The second 
objection greatly limits the value of improvements accumulated by 
selection alone ; such improved breeds can be trusted to maintain 
their character only if the seed-stock is periodically renewed 
otherwise they gradually deteriorate Farmers can grow them if they 
are in a position to obtain regular supplies of seed from growers 
who devote their time specially to selection , but where other con- 
ditions prevail (as is certainly the case m India) the introduction 
of improved breeds produced by selection alone can be at most 
a temporary benefit 

1 6 The s}stem follow'ed by Mr Farrer starts with the produc- 
tion of variations by artificial crossing Leaving out all details of 
technique, it may be described as follows having decided to mate 
two varieties, the unfertilised flowers of one are carefully castrated 
and are then pollinated from the other The seeds thus produced 
are carefully saved, and sown by themselves the produce cf this 
(the first) generation is again saved plant by plant, and again sown 
separately It is in this, the second, generation that the greatest 
variability appears and a glance ai a row of plants of this genera- 
tion is sufficient to show the very marked degree of variability which 
characterises them From this generation any plants showing the 
characteristics specially desired are picked out for seed and the 
regular process of selection follows with the offspring until after some 
years a raos has been developed which possesses these characteristics 
Ml a high degree The tests already described are of course applied 
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the produce, aod if the race is found suitable it can be recom- 
mended for general use , or it can be used as the parent of other 
vaneties to be produced in the same way. The time required for 
** fixing a new race varies greatly some come true after three or four 
years, while others continue to show marked variability for a much 
longer series cf generations , but it is an important fact that those 
races, unlike those produced by selection without previous crossing, 
appear to be permanent, and so suited for use by persons who save 
their own seed. 

17. In all this work the influence of locality has constantly to be 
borne in mind, Ilf. Ferrof prefers, when such a course is pos- 
sible, to grow some at least of the produce of “ the first generation ** 
in that particular place or places for which the breed is designed ; 
and to have the process of selection, commencing with the second 
(or variable) generation, earned out m that locality. When owing 
to the absence of the necessary facilities this cannot be arranged, and 
the selection is made in some other region, the process cannot be 
relied on to give such sure results. 

18. It is not possible to reduce the whole breeder's art to rules : 
knowledge of the behaviour of individual vaneties is necessary to 
enable a proper choice of parents to be made, and this knowledge 
can be obtained only t'y practical experience ranging over a number 

}ears Mr. Farrer has laid down the following principles as 
embodying some results of his expenence ^ 

(1) Fairly good results can often be obtained by mating 

vaneties almost at random, provided they be of differ- 
ent types 

(2) Belter and more certain results can be obtained if the 

parent varieties have been chosen for possessing, even 
though It be only m a moderate degree, as natural 
attributes, the qualities which are wanted 

(3) While the best results of all will follow from the crossing 

of varieties which, while they possess naturally in the 
highest degree which has been obtained, the quality 
or qualities which are desired in a still higher degree, 
have had these qualities temporarily increased in them 
by a preparatory course of selection. 

ig. In carrying out the process of selection the cardinal rule is^ 
to*take the plant as a unit , and to sow the produce of each selected 
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plant separately from all other plants, and in each a manner that its 
behaviour can be observed. And finally one more important principle 


may be stated . before commencing work the objects to be attained 
should be clearly defined. 

20 As regards the relative influence of the parents, Mr. Farrer 
IS not prepared to lay down any rale as to which parent has the 
greater effect on the different parts of the plant, and probably the 
safest course, when it can conveniently be adopted, is to make reci- 
procal crosses and compare the offspring of the two crosses, selecting 
from them these which appear to be most suitable for the purpose in 
view. 

21 In the above account 1 have, as far as possible, omitted all 
technical matters. The methods of castration and pollination are 
difficult to describe on paper within reasonable compass, while they 
can be readily learned b> seeing the processes m operation they 
require merely an ordinary knowledge of the structure of the flower, 
and a certain amount of care and manual dexterity, easily acquired 
by practice A very complete system has been devised for marking 
the plants possessing special characteristics, and for harvesting and 
stonng the seed of the mdividual plants selected * the need of such 

wtoa In a system will be obvious when it is considered that in the area 
•apertnisnts. of leas than two acres occupied by Mr Farrer there are about i,ooo 
different races, and about 8 '>,000 individual plants 1 have drawn up 
a code of instructions embodying Mr. Farrer’s system with such 
modifications as appear to be needed to adapt them to Indian con- 
ditions , this code will be available for use if the system of scientific 
breeding is adopted m India, but it is unavoidably very long, and of 
purely technical interest . 1 do not therefore embody it in this 


Sueoess In 
AustraUa. 


report. 

22 There is no doubt in my mind that Mr Farrer 8 work in New 
South Wales has already secured a large measure of success, and 
gives promise of much greater results in future. This conclusion 
cannot perhaps be definitely established by arguments addressed to 
those who have not seen the improved races growing under the con- 
ditions for which they were bred ; it has been formed as the result of 
numerous enquiries and of a detailed study, extending over a month, 
of the wheats growing m Mr. Farrer^a breeding-ground. Two sets 
of facts may, however, be mentioned as illustrations of those on which 
the conclusion rests. The first is the comparison of new whbats 
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With old where all were growing together. As it happened, the season 


during my visit was very dry, the moisture in the soil was quite 
insufficient and moat of the well-knosm prolific varieties of wheat 

wn£m. 


were suffering very much : alongside of them were to be seen newly 
bred races growing under exactly similar conditions but in almost 
perfect vlgont and health, A detailed inspection of the plants was to 
my mind quite conclusive of the advantages possessed by the new 
races as drought-resisters. The second set of facts was observed 
during a visit to the hot and dry regions in the north-west of the 
Colony. This country is used mainly for stock-raising, but occupiers 
usually like to have a few acres under crops, which, however, with a 
rainfall of ten inches or under, the record of the last few years, are a 
very doubtful speculation Ac the time ctf my visit to this part of the 
country the wneat should have been coming fato ear, but had gene- 
rally been ruined by the drought, so that what was left in the fields was 
being fed off by stock. Thus in that region the ordinary wheats 
were practically an entire failure • but some of Mr. Farrer’s wheats 
grown under the same conditions succeeded as is shown by the 
following extract from a letter of the Manager of the Coolabah Expen- 
mental Farm “ We have harvested Mr FarreKs wheats and they 
were satisfactory, many having very fair gram.” I admit that this 
result surprised me, for the soil on this farm is naturally in a wretched 
jondiiion, and it appeared to me hardly possible that it could supply 
enough moisture for any cereal to mature in snch a season 

33. The success attained may be attributed to a combination of 
three elements, the system itself is sound, a sufficient number 
of farmers are ready to try new varieties, the right man has been 
found to do the work Of the soundness of the system there can 
be no doubt on scientific grounds , but it Bught have happened that 
the results obtained were nullified by the conservatism of the farmers. 
That quality, however, though still m evidence, has been pushed into 
the background by the severe calamities that have visited the 
Colonies. Thus the continued prevalence of mat practically axinihi- 
ialed wheat cultivation in the coastal districts cf New South Wales * 
and in the dry country drought bid fair to pievent the establishment 
of the industry. It has become obvious that many of the wheats 
ordinarily grown are hopeless, and that the only chance of continu- 
ing to cultivate the crop w the adoption of varieties tetter suited 
to<iie conditions that prevail. 
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f 4. In considering then whether the system of scientific bleeding 
should be introduced m India the question arises whether there is 
any chance of the cultivators accepting new races of wheat The 
Indian cultivator is popularly credited with a degree of conservatism 
unusual even among farmers in this respect, but he is not without 
excuses. In the first place, a man with a small holding cannot 
possibly Uke the risk of an experiment, the failure of which will 
mean, not a decrease of the balance at the bank, but an actual deficit 
in the food-supply of his family ; and in the second place, it must 
be admitted that some kinds of seed largely distributed by the 
Agricultural Departments m past years have proved to be unsuitable 
to the needs of the country, and have therefore given some grounds 
for prejudice. It is necessary to be quite sure that we have improved 
varieties to joffer before we can be sure whether or not the cultivators 
will accept them ' and I do not think the Depeirtment has sufiicient 
experience in the introduction of undoubted improvements to justify 
the conclusion that cultivators will not accept varieties which are 
obviously better than those in common use. In my opinion then 
the conservatism of the cultivator is not a sufficient reason to justify 
the rejection of the system of scientific breeding ' but it is a factor 
of tlie problem that must be borne m mind, and its existence makes 
it desirable that the initial work should be done on a moderate scale 
and with no avoidable expense 

J 5 I have ventured to name the personahty of Mr. Farrer as the 
third cause contributing to the success of his work , it is questionable 
whether we can count on securing so much skill and devotion for 
work in India At the same time work would be started with some 
obvious advantages : Mr. Farrer had to work out practically the 
whole system for himself, while we have the full benefit of his expe- 
rience , we have also the power of getting routine-work efficiently 
performed at a trifling cost. 

a6 On the whole then, while it would undoubtedly be most 
satisfactory to employ an expert enthusiast and give bun a perfectly 
free hand, it is ver> doubtful if the expert enthusiast would be found, 
and it would pot be proper to go to so much expense if the work can 
be carried on by an adaptation of exisUng agencies. As 1 have just 
said, the routine-work presents no difficulty ; success must depend 
mainly op the accumulation of an organised and available body of 
^ knowledge regarding the behaviour as pareufs of a large number 
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of* varieties. In New Soath Wales such an organised collection 
of knowledge IS possessed by Mr. Farrer« but it seems hopeless under 
existing Zndian conditions to rely on continued personal work, 
and It becomes necessary to substitute a detailed record of such know- 
ledge to be made as acquired, thus extending as far as possible the 
dominion of routine and requiring as little as possiole in the way of 
Judgmenu At the same time I hope that among the men employed 
we may 6nd some one with the habits and interests which are the 
beat equipment of the breeder, but my object is to rely on these as 
little as possible The scheme which seems to me on the whole 
most suitable is outlined below, it being premised that the estimates 
of cost are nccessanl> somewhat provisional 

ay On grounds of economy and gioneral advantage, I 
recommend that— at the start at any rate— there should be one 
central breeding station for the whole of India. The pnndpal 
advantages of centralization are that the accumulation of inform- 
ation will be more rapid and that the whole of it will be readily 
available. The work at this station would be limited to breeding 
and to the processes of selection which are a desirable preh- 
mmary^ (r/ paragraph i6). The rest of the work would be 
earned out b> the provincial departments that is to say, the exam- 
ination and stud> of existing varieties, and the ascertainment of 
their delects must be done locall) ^or each agricultural region where 
wheat 15 an important crop The results of these enquiries would 
be intimated to the ofTicer in charge of the central breeding station 
who would endeavour to produce new races oi wheat generally suited 
to the locality in question and not so hable to the defects that had 
been detected Seed of the new races would then be sent to the 
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provincial department for trial and selection in the mgricuUural 
region concerned^ These proposals involve that there shall be an 
experiment station of some sort mamtained by the provincial depart- 
ment in the agricultural region where improvement is contemplated; 
but a large farm and an expensive estabhshment are not necessary. 
The amount of land required for a selection station will hardly ever 
be more than two acres and the work of marking the plants for 
selection could be taught to any official of moderate mtelligence in 
the course of a month’s training at the central breeding station. 


^8, The work of breeding can be carried opt by any one with a staff, 
good general educauon, a practical knowledge of botany and a taste 
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for the work The right men can, I think, be found among the best 
of the diplomates of the Cawnpore Agricultural School , as most of 
these siudents are entitled to revenue posts on Rs 30 soon after 
leaving school, the starting paj cannot be less than that sum, and 
slightly higher pay will be necessary to attract the best men It rs 
essential to allow adequate time for the study of the wheats, and to 
make provision for vacancies ansing from sudden illness or similar 
causes 1 would therefore have a breeder and one assistant at the 
station where breeding is earned on 

29 It IS no less essential to maintain continuity of service, and 
in order to secure this the posts should be made permanent and 
pensionable, and the pay should rise by increments over a long senes 
of years. Having regard to these considerations 1 would fix the pay 
as follows — 

Breeder Rs. 40 rising by increments of Rs 3 to Rs. 70 

Assistant Breeder Rs 30 rising by increments of Rs. 2 to Rs 50 

Annual contingent charges would be about Rs 200 and there 
would be some initial expenditure on a store-house and work-room 
and Its fitting8.(tf) It should also be recognised that, if the ideal 
breeder is found, proposals might be submitted for increasing hia pay 
beyond Rs. 70 in order to be sure of retaining his services 

30 The central station should, in m\ opinion, be located at the 
Cawnpore experimental farm land (about two acres at most woifld 
be needed) could be spared there, and the work of cultivation could 
be earned out chcaph and efhcienll) as part of the ordinary farm 
work For the first year at any rate the work would have to be done 
under my close personal supervision which can be given better at 
Cawnpore than anywhere else when things are in working order 
the supervision of the establishment might be made part of the duties 
of the Deputy Director 

31. The only difficulty in this arrangement would be that for the 
first year 1 should have to give up all inspection work on the Land 
Records side of the Department my office work would not be inter- 
fered with, but it would be impossible for me to leave Cawnpore for 
more than a few days between October and the following May. If 
this matter can be arranged with the Local Government, preferably 
by the deputation of an officer to the department to perform my 

(#) The atore-kouBc and work-room would be ao ft m lO ft wells kmcktr- 
roof Allehabid tiling, and concrete floor. From theie detadt the cost 
Bpay M roughl) estimated. Fittings would coat about Rs. 250. 
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inspection duties, I am of opinion that 1 could give nifficient super- 
vision to ensure a proper start of operations After the first year 
occasional visits to the station would be sufficient 

33. As a commencement, the breeders would be employed in the 
study and selection of various wheiu, and in making those crosses ^ 
which appear likely to give rise to new wheats with drought-resisting 
and rust-escaping characters, special I v suited for the Central Pro- 
vinces and the Bundelkliand districts of the North-Western Provinces. 
The work would gradually expand as requests for improved wheats 
arrived from other provinces or localities, and meanwhile both the 
supervising officer an l the breeders would, by their detailed study of 
a large number of \»nt aes, be gradually acquiring the experience 
which lb needed as a foundation for successful worh. Probably if 
the breeding station i<i a succes*!, thit is to say, if good wheats are 
produced and the cultivators lake to them, it will be necessary to 
put the whole work in charge of a qualified European but in that 
case the expenditure would be ampl) justified by resultSi aud the 
question does not arise <it present 

33 I believe that by the scheme which I have outlined above, 
«L scientitic breeding station can be established at the lowest possible 
cost, and in such a way that expansion can be provided as required , 
the annual cost which would at first be about Rs 1,000 and would nse 
• gradually as increments accrue, as well as the initial cost of a store- 
house, could presumably be met from the budget of the Imperial 
Agricultural Department , the cost of cultivation would hardly be 
susceptible of separate calculation and may fairly be met from the 
allotment for the Cawnpore P'arm in the provincial budget of the 
North-Western Provinces and Gudh in return for this small pro- 
vincial expenditure the Agricultural School (or College when one 
is established) at Cawnpore i^ill be provided with admirable facili- 
ties for the practical study of agricultural botany The work of 
selection from the seed supplied by the central station must neces- 
sarily be done by the provincial department interested. 
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CHAPTER IV — Observations on the prevention op rust, l"SB 
34. Turning now to the special subject of rust-prevention, the 
orders deputing me to the Colonies Indicated — 

* (i) that I should endeavour to obtain a supply of mst-resistant | vo£Sai 

varieties of a heat for use in India 
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(t) that I should study the methods adopted for the preven- 
tion of rust 

As regards the first point. I have decided that it would be unwise 
to bring over any large stock of rust-resistatrt varieties. My chief 
reason for this decision is that the climate and agricultural conditions 
prevailing in India are so different from those of +he Colonies that it 
is not possible to infer that a resistant variety in New South Wales 
will show the same character in India Mr. Fairer and all other com- 
petent judges lay particular stress on the extreme localization of the 
quality of rust-rosistance, and consider that that character can be 
secured only by selection within a particular locality At the same 
time Mr. Farrer has very kindly promised to send me the offspring of 
crosses that appear likely to succeed m India, in order that they may 
be added to an) breeding establishment that may be set up , and he 
has also made some crosses specially for Indian use. 

35. The second object of my deputation was the study of the 
methods adopted tor the pre\ention of rust , the results of this study 
are recorded above in the desciiption of the process by which new 
varieties with particular qualities are produced In applying these 
methods to the production of rust-resistant varieties, it is necessary to 
bear in mind that the natural history of rust, whether in India or 
Australia, is not complcteh known, and that the w'ork must conse- 
quently be to some extent empincil We do not know for certain 
what form of rust is to be guiirded against, and we certainly do not 
know the complete life history of the organism or org.inism 9 which 
are most destructive in India Until therefore the scientific study of 
the organisms has made considerable progress, the process of pro- 
ducing rust-resistant varieties must be based on systematic breeding 
from those varieties or individual plants which, as a matter of fact,^ 
escape rust m a season when other varieties, or the other individuals 
of the same variety, are attacked. The proposals submitted m the 
preceding chapter provide fully for this work 

36. In choosing the parent varieties for this purpose, it will be 
desirable to pav special attention to the results of Australian experi- 
ence as regards the features of plants which render them more or 
less liable to rust. Mr. Farrer enumerates the typical characteristics 
of a rust-resistant plant as follows ( / ) — 

(1) Jhe straw and foliage should have a covering of close 

• (/) Die eiuimoration in the te^t differe slightly from that pnbluhed by Mr Farrer 
some years ago and I eproduced in the Agricultural Ledger , the difierencea are 
the reanlt of increased eipcnence 
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texture, end beirell glued. mhI well coveted 
bloom of a dark glaucous colour. I 

(s) The growth should be spare rather than gross. 

(3) The flag and foliage, in addittoa to being well glazed and 

of close texture outside, should be erect, narrow and 
stifF, not heavy, broad and flabby 

(4) The Ume of matunty should be early : this character 

enabling a variety to develop before the onset of 
the stem- or summer -rust. 

(5) The characters enumerated above are all subject to the 

condition of locality, tn other words there is a power of 
rust-resisUnce, as yet undefined, which Cor the same 
race of wheat varies with locality. 

It cannot, in the absence of enperimental data, be said to be 
proved that these conclusions, demed mainly from the study of 
Australian conditions, apply in their entirety to India , but what is 
known of the general habits of the rust organisms makes it highly 
probable that the same features will be found of advantage wherever . 
rust prevails While therefore the breeders should not aim merely i 
at the production of the first four of the character just enumerated, 
careful notice must be taken whether these characters exist in the 
plants that escape infection, and probably the best results will be 
secured by starting work on those varieties which, on the whole, con- 
form most closely to Mr. Farrep*8 description. 

37. 1 believe it is the case that those parts of India where rust is 
most severe are also most liable to suffer from drought , certainly 
this is so as far as the North-Western Provinces are concerned Rust 
IS rarely more than a slight calamity in any part of these provinces 
Hfteept in the Bundelkhand districts, which are notoriously most 
liable to suffer from any failure of the rams. Now for practical 
purposes it is obvious that the most desirable wheat for general use 
in such localities is one that will resist rust and at the same time be 
able to exist on a small quantity of moisture. Whether such a wheat 
can be produced by scientific breeding is a question for experiment; 
but it may be noticed here that none of the characters enumerated 
by Mr. Farrer require a great supply of moisture, while the moderate 
growth, and the nanow, hard flag are features that would usoally be 
associated with the wheats of a drr region. There is therefore no 
reason to suppose that rust-resistant wheats will be specially liable ta 
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suffer from drought , and there is a possibility that they may be 
specially adapted to resist it The possibility of producing such 
varieties is to m\ mind in itself sufficient justificaiion for establishing 
U breeding station on the lines which I have recommended. (^) 

CHAPTER V — Summary and conclusion 
38 In conclusion I may summarize m> recommendations as 
follows — 

(a) The adoption of the New South Wales system of testing 
the \alue of grain appears to be unnecessar) so far as 
the Indian market is concerned If it be considered 
desirable to adopt the system with a view to the export 
trade, it would be sufficient to have one tesiing estab- 
lishment for the whole of India which might be located 
at the Dehra Dun Laborator) 

*(3) The system of scientific breeding can be introduced at a 
\erv moderate expense and with fair hope of valuable 
results The most suitable arrangement would be to 
have a central breeding establishment at Cawnpore, 
placed at the outset under m> control, and in direct 
communicption with the different provincial depart- 
ments It will be for provincial departments to decide 
in what respects their local wheats are defici^t, 
the central station will on request breed wheats such 
as may be expected to be an improvement on those in 
use, and will supply these to the provincial depart- 
ment the latter will arrange for the cultivation and 
selection of the new breeds, so that these processes 
nia> be earned out in the agricultural region for wh 
the wheats arc intended 

(f) The trifling expenditure incurred in this work of selection 
should be borne by the provincial departments, the 
Imperial Government providing the cost of the central 
breeding station 

(</) The 6rst work of the central station should be an aUempt 
to produce wheats that will, as far as possible, stand 

Or) lo Avoid the possil'ility of niHConceptiOD 1 may explain here that the 
character of drought-rrsisitance cannot be expected to secure crops when the land is 
too dry fer s«>wioK its val ic would appear in seasons when the varieties ordinarily 
in use ^t a start but wither owing to the scantiness or absence of the wintff rains 
and the dr>iiess uf the soil 
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drought and resist or escape ruat * the future develop- 
ments will depend on the repox ts received from the I 
various departments 

3Q It only remains for me to place on record my gratitude for 
the ready assistance which I have received during the progress of 
my enquiries in the Colonies In particular I have to acknowledge 
aid and information received from the following gentlemen — 

The Honourable Mr. J Fegan, Minister of the Department of 
Mines and Agriculture, New Sooth Wales 
The Railway Commissioners of New South Wales 
D C Maclat nlan lL'*q , Under-Secretary, Department of 
Mines and \gnculture, New South Wales 
P McLean, Rsq , Lnder-Secretary, Department of Agricnl- 
ture, Queensland 

W M Guthrie, Esq , Agricultural Chemist, Department of 
Mines and Agncalture, New South Wales * 

H Pye, Esq , Principal of Dookie Agricultural College, 
Victoria 

J T Valder, Fsq, Principal of the Hawkesbury Agricul- 
tural College, New South Wales 
The Managers of the Experimental Farms at Coolabah and 
Bathurst (New South Wales) and at Westbrook 
• (Queensland) 


wStSs, 


AekBow- 


and finally I roust again express my warmest acknowledgments to 
Mr Farrer for his great kindness and his cordial willingness to 
supply me with all the information at his disposal 
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cultivation of pepper in the BOMBAY PRESIDENCY. 

A further account of Manures used in Spur Gardens 
Bu J. M 0 LLI 30 N, Esq , M R A C , Deputy Director of Agriculture, Poona, 

[ The Survey Commissioner and Director, Land Records and 
Apnculture, l’»omba^ , Iwuin 13 ; furnished tins office with a copy of 
1 \flp Mollison’s report No 547, dated the yih October 1900, (on the 

above-mentioned sul.jecf) ihe following extract from It 18 given as a 

supplement 10 7 yif Afrf n ullutal Ledger No 3 of 1900 The addi- 
tional information will be found to include enumeration of those 
trees, the leaves ol which arc comnionl\ used for leaf manure, as well 
as the chemical analv 5.1s of the different kinds of leaves, manures, 
and soils b\ DP Leather, Assistant Agnci-ltural Chemist to the 
Government of India The infoimation thus furnished may be 
found of interest as a coninbuiion to the large question of Green 
Manuring ] Ed 

The more common trees m beta lauds and in protected iorest, 
which are specially useful to the cultivators, for manure purposes, 
are referred to in short detail below — 

Kaval or Kavla (A'.)* (Careya arbom, Roxb )— Leaves big, 
f fleshy, soon rot as green manure, and considered specially 
good for leaf-mould. Trees abundant m beta lands ^ 

S4K) indicates that the name u Kanarese, (M) that it« Malayalaiii. 
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Hofint (A') (Pterocarpus Marsapium, )— Leaves are 

rather small and are not considered particularly good for 
leaf- mould 

Jamht {K ) (Xylia dolabriformiS, Benih ) Used more as a 
covering for the leaf-mould manure as light branch vsood 
than for leaf-mould They do not decay quickly 
Hirda {M), A a^e {K) (Tcrminalia Chebulai Retz ) — ^The 
beat leaves of all for green leaf-mould, and are supposed 
to kill insects and grubs. Leaves small and do not rot very 
quickl>. The\ are eaten as fodder b) cattle. 

Kanagal {K ) (Dillenia pentag^na, Roxb )— Leases are good 
for leaf-mould The> are very large and fleshy and decay 
ver\ quickl) Flowers, buds and fruit eaten Bernes eaten 
greedily b> deer and other animals 
Honal (A") (TerminaUa paniculata, Considered 

nearlv as good as mattt for leaf mould Leaves not large and 
do not decav pariicularU ciuickl) 

Main (A') (lerminaha tomentosa, Leaves and 

branches considered excellent for leaf-mould, the former large 
and easily collected Leaves used as cattle fodder 
Nejlu (A ) or Jamhul {M ) (Eugenia Jambolana, Lmn )~ 
Used to a considerable extent for a leaf-mould or for branch 
wood, used as a covering over leaf-manure • 

Btie (A) (Dalbergia latifoha, )— Blackwood Re- 

served as a valuable limber tree. 

(A') (Phyllanthus Emblica, Branches also 

used as protective covering for young cardamom seedlings. 
Fruit and leaves good fodder 
Surhonne (A') (Calophyllum tomentosum, 

Sirpoon tree Evergreen Found in Kans, not in beia lands 
or protected forest. 

Kart Muitala (A') (Ougeinia dalbergioideSj Benth.)^ 
Leaves used for fodder. 

s It will be noticed that the unreserved trees which are reported 
to give the most useful leaves and branches for garden requirements 
have no great value as timber trees 

3. A Kanara gardener requires th'it the leaves for green manure 
shall be wtihin his reach so he pollards and lops AfierwarA the 
t foliage (it IS cut every second year) is within easv reach and for a 
number of years a large amount of both foliage and light-branchwood 
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produced In course of time the tree dies prematurely by exhaus- 
tion or ill-heilth induced by bad usage. The pollarding practised 
unquestionably shortens the life of trees. It will also diminish their 
full value when dead, because they have spent their substance in 



producng by unnatural treatment leaves and small branches instead 
of natural growth But the result justifies the means, because small 
branches and leaves are specially require^i by the gardeners And if 
young trees of suitable varieties are so protected that they replace old 
decayed trees, and tf pollarding is proliiblted until young trees attain 
certain dimensions as proposed bv the Committee in the draft rules, 
then 1 think the inteie^ «> of Government will be fully safeguarded, and 
the requnements of the erxr lens fully maintained 1 saw numerous m- 
stances of wdl-managc 1 ftt/a lands I also instances of ruthless 
destruction with the surface burnt to encourage grass, and no forest 
undergrouth to speak ot, but side by side with these badly managed 
6e/a lands there waa even greater destruction in protected forest for 
winch the people at large, and not the garden owners alone, were 
responsible 

4 . It 18 suggested m the papers that the full requirements of 
the garden < ecu p mts could be met if they gathered dead leaves 
and griss in enclosed forest to supplement the supplies of green 
leaves and got from assigned b€ia» It is also urg^d that 

• the dead leaves and grass would not be less valuable for manure 
than green leaves and twigs I cannot suppoit these views 
Leaves, as they become perfected, dry up and become fibrous and 
a good deal of the plant food, both mineral and organic which 
they contained when green and growing, passes from them and 
IS utilized in increasing the sise of the stem or branches and 
in perfecting the fruit. There can be no question at all, therefore, 
as regards the superiority for manurial purposes of the green leaves 
of a particular tree over the dead leaves from the same tree. The 
dead leaves fall, moreover, at a particular season and have to be col- 
lected at that particular season ; otherwise they soon become incor- 
porated with the soil and disappear. If put m deep pits they would in 
the course of a year decompose into what is known as a leaf-monld 
by gardeners This material would, in my opinion, have inferior 
manorial value to the manure now used I am convinced that rach 
i|Duld he the case from the results of analyses by thf AgricultursJ 
Chemist to the Government of India of the vartons descriptions dt gtten 
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leaves and small twigs ordinarily used 1 sent him the leaves^ and 
twigs of eight different sanciie*' of trees, being such as are considered 
best for leaf-manure. 1 he anal} ses are appended below — 


Moist me 

Dry matter 

rt 1 

1 ' 

s 1 

c4 

5* 1 

ir 1 

U 1 

Bassia latifoha I 

i : 

» 1 

hi 

111 

Q. 

c 

.5 

0 

•a 

rt B 

X"* 

a 

1 

BJS 

77 77 
22*23 

^ 1 3 1 

i, 8* ' 

2 1 gj ' sf 

bo 6^' 
IQ'U 

1 

7805 7877 

21 05 1 21 23 1 

1 

73 'll 
26 

87 nC> , 7S 06 81 86 

12 04 24 94 ' iS 14 

Organic matter 

1800 

19 r.o| 

! 

1958 

25 24 

20 90 

1 

1 1 CS 23 43 1 16 74 

Mineral matter 

1 34 

1 i 45 I 

I 65 

I 4 S 

I 33 

1 26 , 1 52 1 40 

Sitira 

oS 

10 

12 

11 

04 

1 1 

08 1 12 1 *07 

Potash (K^ O) 

43 

43 

1 5-^ 

•44 

30 

41 1 40 1 44 

PhosphoMc acid tPjOi) . 


o>i7 

1 *095 

•oS 

*078 

'o7b> 100' 080 

Nitrogen • . 

31 

43 ' 

•45 

1 

40 

•24 j '42 j *34 


5 The lca^es and twigs contained from 73 per cent to 87 per 
cent of water. But even in this succulent condition the percentage 
of nitrogen and potash (the two most important elements of plant 
food) were equal to about tialf the quantities usually found in well- 
preser\ed farmvard manure The air-dried material of these 
leaves and twigs would be considerabh richer in nitrogen and 
potash than air-dned well-pieserved cattle-manure The leaves 
and twigs are all de^cient in phosphoric acid. The conten- 
tion of the gardeners that certain leaves are better manunallv than 
others IS not supported bv the anahsts Iftrda kives are con- 
sidered localU ver) superior for leaf-manure, also those of mai/t and 
Aonnt But the anaUses show that other varieties are superior 
to these for manure purposes. On the other hand, it is fair to state 
that the leaves of viaiix and honne are considered specially 

valuable, because the manure produced from them destroys insects 
and grubs w'hich would be harmful to the plants in the garden. 
These leaves and in fact nearly all the leaves used by the gardeners 
have astringent properties, and it is, I think, certain that vegetable 
matte r containing astringent resins or volatile oils would be obnoxi- 
ous to insects and therefore insects or grubs which might be 
harmful to the plants of the garden would not harbour in such 
material Dr) leaves, unless collected soon after they have fallen, 
undoubtedly harbour insect life, and this is one serious objet^ion 
to their use as manure. 1 was hopeful that the Agricultural 
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Chemist would be able to state definitely how far the >arious leaves 
and twigs submitted for analyses dilTeicd m astringent properties. 
He was, however, unable to investigate this p^iPt I took no 
samples of dead leaves, because at the time of m> visit to Kinara 
(April) it was impossible to collect samples which could be iden- 
tified as belonging to anv of the particulir trees from which green 
leaves arc usually taken In fact derd leave had mostly dis- 
appeared b> that lime 1 believe thev mostly fall m December- 
January, and could not, except in trifling quantity, be collected 
during the monboo'i when gieeii leaves and twigs are ordinarily 
collected as manure 

6 Dr. Leather’s auaivses >earl> indicate that manure of good 
quality cat! he made from the green leav^.. Hud twigs ordinarily 
used. The s3Stem of ti vmplmcr the leaves under the feet of cattle, 
so that the urine and solid excreta arc absorbed would improve the 
quality of the manure particularly if the cattle arc feo partly on 
cake as is sometimes the case. The storage of manure in deep 
pits formed in soil and subsoil, which is very letentivc, lan hardly 
be improved upon excepting that the extiemcly heavy rainfall of 
the district must keep the unprotected pits excessively wet during 
the monsoon and probably valuable manurUi ingredients are 
washed out of the manure at this season 

7, The K^nara system is to apply manure every second year, 

8 I submitted to the Agricultural Chemist to the Government ot 
India four samples of manures Each sample is sufficiently described 
in the tabulated statement below — 
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Mon^ion green 
Jeaf'Tianiire 
Sample taken 
from rootH of 
Itreci to which 

It wa< appliad 
in Februarj 
1898 

Gre,.n leaf 
manure an | 
applied to lUiel | 
valiTis, February 
1809 Sample 
taken in April 
i‘* 9 y 

Dry leaf 
manure made 
from dead 
leaven uied a» 
litter under 
cattle fed on 
graet, etc, 

Manure made 
from green 
leave* col 
Iccted in the 
rams end uecd 
a* liticr under 
cattle 

Moisture 

• 

5 S 07 

5805 

5690 

S 9 72 

Dry matlifsr • 

• 

44 93 

4195 

4 TIO 

40 28 

Organic matter 


2344 

2874 

25 42 

26*48 

Mineral matter 


21 48 
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17 63 

1380 

Sand 


14 69 

7'8o 

ri 43 
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17 

•*7 

75 

Poiash (K, 0 ) 
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•41 

*43 

Phosphoric 
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14 
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J* 

•51 
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It IB difficult to understand the deficiency of potash in th^ 4th 
sample Ihe nilrof^eii and phosphoric acid are probably about 
average for this kind of manure Samples Nos. i and 2 were origin- 
ally of similar class to sample No 4 They were, I imagine, superior 
in quality originally to No 4 No i sample (taken in handfuls * 
from man> trees') is bv no means exhdusted 14 months after applica- 
tion, and It mav be inferred Irom this that the gardener’s methods of 
application and of protecting the manure from surface wash and 
heavy rainfall bv a covering of branch-wood and leaves are successful 
in practice Fioin personal observation, I can sav that the bianch- 
wood, a full year after being first put on is sufficient to break the 
force of heav) downpours of rain, and when first put on or afterwards 
allows the rainfall to percolate through the mmuie to feed the plants. 

It IS suggested m the papers by one officer that the gardeners should 
use the leaf-sheaths of the supdrt palm (Areca Catechu, Ltnn ,) 
leaves as a protection for the manure instead of the branch-wood 
now used. The leaf-sheaths are all required for another purpose 
in the garden economv, and in an v case the manure does not (as 
Mp Davidson points out) need a water-proof It needs protection 
ard needs also to soak up the rainfall, as it falls in a fair and reason- 
able way 

9 No 2 sample was taken in the same wav as No 1 in handfuls 
from above the roots of manv trees The samples were taken two 
months after application No 2 contains less sand than No 1 for 
obvious reasons, and probablv its original manunal elements had 
been since application utilized to considerable extent, as the trees 
and plants were in active growth The garden soil and the manure 
were quite moist, and there had been rather abnormal heavy rain- 
fall some lutle lime before the sauiples were taken 1 hese are 
conditions which would help the plants to utilize the manunal 
ingredients quick! v The sample No ^ from dry leaves used aa 
Inter under cattle is quite as good as might be expected It has 
about half the manunal value of good cattle dung manure The 
owner considered it was poor stuff. Ihe high percentage of sand is 
noticeable 

10 There is no doubt that the present system of manunng in the 
Rinara Gardens is successful m practice, provided the gardeners are 
allowed to use m sufficient quantity the kmds of forest prciioce 
* which they prefer. The system of manuring is expensive, even 
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though the materials are got free, and the destruction caused to 
forest growth is enormous. UUer the circumstances, it would, 1 
think, be most advisable tol|PI by experiment whether available 
concentrated manures, such as castor cake or safflower cake, could 
take the place of a portion of the manure now used. These cakes can 
be imported from Dhirwir at reasonable rates into the disirict. 
Castor cake is less valuable manunally than safflower cake, 
and 18 dearer In the Gardens of Bassein, with heavy rainfall 
in light soil, castor cake is successfully used It is obnoxious to insect 
life, and if used in the Kinara gardens there would probably be less 
damage done bv grub, and hi^rers which certamlydo considerable 
damage to the garden plai tii and trees now 

II 1 Append hereto analyses by Dr Leather of samples of four 
descriptions of soils which are suflicientl} described in the appended 
tabular statement — 
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Lime (CaO) total 
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Phosphoric acid 
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Phosphoric acid 
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Nitric acid (as 
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18 Dp Leather 8 a \8 the samples are ail defiaent in lime phosphoric Hssdsof the 
acid and more or less so in available potash 1 should, as a matter of 
fact, class them as agriculturally poor, but m my extended notes re- 
garding the garden cultivation I remarked that it does not matter 
much whether the garden soil is naturally ferule or not, because the 
yield of the crops is mostly affected by the quality and quantity of 
m$nm given As regards the soil it must be of such coflsistence that 
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it withstands the denuding effect of flood water and be so retentive of 
moisture that little or no irngatim^^required in the fair season. All 
the samples submitted to Dr.^^lpther possessed these desirable 
qualities It has alrc.idy been shoum that the leaves and twigs 
used bv the cultivators are rich in potash and also m nitrogen, in* 
which the soils are decidedly deficient It has also been shown that 
the trampling of the lea\es under cattle and the absorption of the 
excreta particular! il the cattle are partialh fed on cake, improves 
the resultant manure in phosphates. Dr. Leather has not separately 
estimated the amount f«f lime in the manures, but he show's that the 
soils are deficient in this important ingredient I have alreadv stated 
that the matti tree when burnt leaves an ash rich in lime, or, accord- 
ing to local opinion, it \ields The cultivators are specially 

anxious to Lc allowed to lake the leaves and twigs of this tree If the 
manure applied to the trees in the Kdnara girdens was mixed, as in 
common agricultural practice, freel) with the soil, then the soil in old- 
established gardens would probabl) be richer m manurial ingredients 
than new soil 

13 1 conclude from a studv of Dr Leather’s an aU sis that the 
system of manuring, as practised in the gardens of Kdnara, is as 
right in thenri and practice as 11 well can be, provided the manure as 
It accumulates in the pits ib subiecled in the least possible degree to 
the wasteful wash of the hcav'v Kinara rainfall 
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THE NaJ URE \ \Ll 1 VD UTirr-A HON or ALKALI LANDS. 

By E. W Hilqard, E 3 Q . Director of the Apncultural Experiment Station, 
College of California, If, S A With a Prefatory Note and Appendix by The Editor* 

In October H the Dirertor, Ro> *1 Gardens, Kew, 'ery kindly 
fun ished the Re;)( ner on rconomic Products wuli a con\ of a papei 
by MeBsre. E. W Hilgard and R H Loughbndge on ‘ The Distribu- 
tion of the Salts in Alkali ^ods” being Bulletin No io 3 of the 
Agricultural Experiment btation, University of California, published 
in AifgusL 1895 

Thai paper >\as, wiih the auihontt of the Government of India, 
reproduced in The Agricultural Ledger, No 1 of 1896 

The Board of Revenue, Madras, have now drawn attention to a 
fuller statement of the opinion of Professor E W Hilgard as pub- 
lished in Bulletin of the Agricultural Experiment Station of the Univer- 
sity of California, No 1 aS, which was issued in 1 900 The first ai pages 
of the new Bulletin had, however, appeared in the Year-Book of the 
United States Department of Agriculture for 1895, and has thus very 
possibly been seen bv most of the readers of The Agricultural Ledger 

At the suggestion of the Board of Revenue, Madras, it is, there- 
fore, proposed to review here very briefly ProfoBSOr Hilgard 'b revised 
paper on this subject so as to bring out the interesting additional 
particulars that have a possible bearing on the Indian problem of 
Reh efflorescence, in amplification of what has been already published 
in The Agricultural Ledger, No i of 1896 
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1 OTi Tur niSTJlTIiUTION of ALKALI LANjyS ipp. 4-tS). 

\ 

i 'In looking over a rainfall map of the globe," says Professor 

I Hilgard, “^^esec that a very considerable portion of the earths 
surface has deficient rainfall, the latter term being commonly me*ant 
1(1 imply an> annual a\erage less than 20 inches (500 millimetres) 
The and region thus defined includes in North A menca, most of 
the counlr\ h mg west of the one hundredth meridian up to the 
f'ascadt Mountains, and northward be>nnd the line of the United 
States , southward, it reaches far into Meuco, including especially 
the Mexican plateau In South America it includes ncarlj all the 
Pacilic Slop(. (Peru and Chile) south to Araucania , and eastward of 
the Andes, the greater portion of the plains of \V( stern Brazil and 
Aigtnliiirt In Europe onl) a small portion ot the Mctlitcrranean border 
is included , but the entire African coast-belt opposite, with the Saharan 
and Lillian deserts, Egipt and Arabia, arc included therein as w'ell 
as a considerable portion of South Afriea Asia Minor, Si ria (with 
Palestine) Mesopotamia, Persia, and North-Western India up to the 
Cjanges, and northwards, the great jdams or steppes of Central Asia, 
eastward to Mongolia and Western Lliina, fill into the same caiegon , 
as dot's also a large portion of the Austnlian Cenlment, 

“ 0\i r these vast areas alkali lands occur to a greater or less extent, 
the exii'iitions being the mountain re'gions and adjace'iit lands 'on the 
‘ sidi expi»setl to prevailing oceanic wnnds It will, therefore, be seen 

^ that ih( prohh m of the uulisetion of alkali lands for agriculture is 

' not eit local interest onU, but is of world- wide importance It will 

I also be noted that manv of the countries referred to are those in wluch 

1 the most aneient civilisations have existed in the past, but which at 

1 prosLiii, wuh tew exceptions, arc occujued by semi-civilised people 
1 oiil) It IS (h uhtlc'ss from thi' cause that the nature ol alkali lands 

j h\s until now been so little understood that even their essential dis- 

1 tiiicliifs*' liom the sea-border lands has been but latch recognised m 

I fuil Mi.reover, the great intrinsic tertilit) oi these lands has been 

I veri hiile ajiprcciatcd, their repellanl aspect causing them to be 

gent mil \ ennsidcred as waste lands 

I ■ Ibis a'])eet is cssentialh due to their natural vegetation being 
in most eases confined to plants uselc'ss to man, commonlj designated 
as saline vegetation ' of which but little is usually rehsb(3d by cattle, 
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Notable exceptions to this rule occur m Australia and Africa, ^hcre 
the ‘ salt-bushes ’ of the former and the ‘ karroo ' vegetation of the 
latter form valuable pasture g^rounds Apart from thoh* , however, 
the efforts to find for these lands. hile in their natural condition, 
t;ulturc plants generally acceptable, or at least profitable, outside ot 
forage crops, have not been ver) succcsstul ' 

Professor Hiigard here illustrates b) actual stati'^ncal returns anrl 
maps (\erv similar to those already g'ven in The Agruultural Ledger, 
No I of 1896, pages 4n, 46, 4 ^)t the following sul>ject>, rtz,, * How 
Plants are Injured b^ Alkali ‘'The hlftcls ol Jrngiiinii, ' Deter- 
mination of the Distribution of the Alka.i Salts, ’ and “ Composition 
of Alkali Salts, ind there ifui g’ves the for<*ftiu^— 


DISTRIBU- 
TION OF 
ALKAU 
LANDSIN 
THE WORLD. 


G EXERA L COXrj f N/OA S ipp / V- / /) 

“ Summing up the conclusious from tht foregoing obs# rvalions and conclu?* 
consukrplions ue find that — SIONS^ 

(1) “ Ihc amount of soluble salts in alkali soils is usualU limited , 
the\ arc not ordinanU suppl^M in mdelmite iiuanlities Irorii 
the l<-itom water below These salts hsve tsseiuialiN 
been formed w< athering in the soil laver list If 

(3) “The sails ordinirily move up and dow'n wnlun the upf>eT 
4 or 5 fett of the soil and sub-soil, following the movc- 

* ment of the moisture, descending in ihf* raiio seisunto 

the liinii of the annual moistening as a mivimumaml then 
re-aseending or imt according as surface cvaj>oralion 
ma\ demand At the end of the drv season 11. unlilled 
irrigated 1 ind, practicallv the enure mass of salts ma> 
be within 6 or 8 inches of the surface 

(3) “The injiirv to vegetation is caused rnaiiilv, sometimes 

whoilv, within a few' inches of the surface, b\ the 
corrosion of the bark, usually near the root crown 
This corrosion is strongest when carbonate of soda 
(salsoda) forms a large proportion of the salts the 
soda then also dissolves the vegetable mould, and causes 
blackish spots in the soil, popularly known as black 
alkali 

(4) “ The injury caused by carbonate of soda is aggravated bv 

Its action in puddlmg the soil so as to cause it to 'lose its 
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flak\ condition, rendering it almost or quite untillable. 
It also tends to form in the depths of the soil la\er a 
tongh hard pan, imper\ious to water, which jields to 
nenher plough, pick, nor crowbar, and renders drainage 
and leaching impossible Its presence is easily as- 
certained by means of a pointed steel-sounding rod 


(5) “ While alkali lands share, with other soils of the and region, 
the ad\antage of unusually high percentages of plant- 
food in the insoluble form, they also contain alongside 
of the noxious salts considerable amounts of water- 
soluble plant-food When, therefore, the action of the 
noxious salts is done awat with, the\ should be profusely 
and lastingly pioduclue , particularly as they are alwa>8 
naturalh somewhat moist in consequence of the attrac- 
tion of moisture by the salts, and are, therefore, less 
liable to m]ur\ from drought than the same soils when 
free from alkali ’ 


will 

rttclaimlDB 

pay? 


Professor Hilgftrd, in the pages that here follow in his re\ised 
paper up to page 22, deals with the “ Utilisation and Reclamation of 
Alkali Lands, Chemical Remedies, “Removal ot Salt from the 
Soil ” and with the answers to the question “Will it pa\ to Reclaim 
Alkali Lands ’ The Piofessor’s views on these various topics* have, 
for the present purpose, been sufhcientlv indiciied b) pages 2-7 of 
The Agruulhifal Ltdger, No i of i8y6 But the final conclusion 
on the topic of whether or not it will pav to reclaim alkali lands may 
be here given, since it leads up ver) natural 1) to the subject of the 
crops suitable as agents of reclamation — 

“It does not of course follow that alkali lands are good lands 
for farmers ot limited means to settle upon On the contrary, like 
most other business enterprises thev require a certain amount of 
capital and lapse of time to render them productive They are not, 
therefore, a proper investment for farmers or settlers of small means 
dependent on annual crops for their livelihood and unable to bring 
to bear upon these soils the proper means for their reclamation , 
unless indeed, locil conditions should enable them to use success- 
fully some of the croj-s specially adapted to alkali lands " 

.As explained above, the newmatensl which Professor Hilgard has 
given TO the public may be said to be his remarkb on the crops 
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suitable for alkaii lands, namely, pages 22 to 46 of the new report 
Many of the plants meniioned on these pages are either unknown to 
Indian cultivators or quite unsuiied to Indian agricuburc Still the 
general contention would not be fully shown were these omitted 

I propose acroidingh to quote ihe Professor’s remarks in full, ! 
omitting only the inieresirg plates which greatly eidiance the value 
of the orginal Ihe co^'t of repn iluviion would, however, from the 
Indian standpoint greatly exceed their value By way of emphasizing 
Professor Hilgard’s ob&erv iticns, 1 snail then conclude by reviewing 
all the available Inilian 'iiio^m m.ni the wild O'* cultivated plants 
that have a reputauoi jt su<'aMe for reclamation of reh 

efflorescent sr ds 


AND IN 
NORTH 
AMERICA. 


CROPS SUITABLE foh AiK ALi LASDS (pp. 29-46) 

“ As has already been slate 0. the search for generally available CROPR 
crops that will thrive in sMong unreclaimed alkali land has not thus Innor^h 
far been verv successful It is tiue that cattle will n bble alkali AMERICA, 
grass (Distlchlis spicata; imt will soon leave it foi any dry feed 
that may be wiihiii reach Ihe same is true of all the fleshy plants 
that grow on die stronger alkali lands and are known under the 
general designation of alkali weeds When stock un iccustomed to 
It are forced by hunger to feed on such vegetation to any considetable 
extent, disordered digestion is apt to result , which in such ranges, 
however, is often counteracted oy feeding on aromatic or astringent 
antidotes, such as the gray sage-brush, and the more or less resinous 
herbage of plants of the sunflower family. In the Great Basin region 
lying between me Sierra Nevada and the front range of the Rocky 
Mountains, there are, aside from the grasses, numerous herbaceous 
and shrubby plants ihat afford valuable pasturage for stock, and 
some of these grow on moilerately strong alkali land , the same is 
true in California It is quite possible that some of these will be 
found to lend themselves to ready propagauon for culture purposes 
as well as they do for re-stocking the ranges But thus far none have 
found wider acceptance, probably because their stiff branches and 
upright habit render them inconvenient to handle. It will require 
more extended experience and experiment before any of these can be 
definitely adopted by farmers. 

'' Expenence in California indicates that in the more soatherJy 
portion of the and region the unpalatable native plants maj be 
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SUITABLE gencralU replaced, even on the ranges, bv one or more specie!* of the 

AMERICA Australi in salt bushes (Atnplex spp ) long ago recommended by 
Baron von Mueller of Melbourne , of which one (A. semibaccata) 
has proved omiiu nilv adapted to the climate and soil of California 
and IS readilv eaten hv all kinds of stock The facilit) with whidh 
Ills piopigiied, ns (juick development, the larcre amount of feed 
lidded on a given area even in the strongest alkali land ordinarily 
found, and iis thin flexible stems, permitting it to be handled very 
much like alfalf I (MedlcagO sativa)) seem to commend it specially 
to the fanner's ( onsi deration wherever the climate will permit of ils 
use Its resisicuici in severe told weather haa not yet been adequately 
tested It IS iirob'tble that other species, now also under trial, will 
equally jusiifv the recommendation given them l»v the eminent botanist 
who firbt brought them into public notice as promising forage plants 
Most pf the bpccieb have an upright, shrubbv habit, which adapts 
them rather to browsing than to use as a forage crop. Among the 
best, next to the semibaccata, are the species leptocarpa and 
halimoidesi the former somewhat siiniUr in habit to the semibac- 
cata. but not so lapid a grower 

“It IS 10 be noted that since the sali-bubhcs take up nearly one- 
fifth of their dry weight of ash ingredients, largel) common salt, the 
complete removal from the land of a five-ton crop of salt-bush hay 
will take away nearly a ton of the Alkali salts per acre (Ana’.\ses 
made at the California Station show 19 37 per tent of ash in the air- 
dr)' matter of Australian salt-bush Anal)&es of Russian thistle 
(Salsola Kali Tragus) have been reported showing over 20 per 
cent of ash in drv matter). This will in the course of some )ears be 
quite sulliLient to reauce materially the saline contents of the land, 
and, will frequenth render possible the culture of ordinary crops. 

“ Next to the '‘.ilt bushes the Chilian plant Modiola decumbens 
(now commoiiU known as ‘ modiola ’ simplv), of the mallow family, 
deserves attention Accidentally introduced as a weed with other 
seeds, by the Kcror County Land Companv at Bakersfield, it attracted 
attention by its persistence on alkali lands, and by the observation 
that cattle ate it lictly. It was then grown on a larger scale, and 
found to make acceptable pasture where alfalfa could not be grown 
on account of alkali It is a trailing plant with medium-sized round- 
ish folijige, and roots freely at the joints where they touch the 
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ground Unlike the salt-bushes it is, therefore, a formidable weed j 
where it is not wanted , but as, according to our determinations, it 
resists as much as 53,000 pounds ot salts per acre ev» n when 41,000 ' 
of thos( l‘^ common salt, it is likelv to be useful in mam cases, panu ‘ 
cularU as an admixture to a salt-bush diet for stock the more as it 
does not absorb as much sail as the latter. Owing to the rooting j 
halm ot the stems, it is not as coiivenitiil to handle as the semi- • 
baccata sah-bush nor. probabK, will it >jeld as much fodder in a I 
season It seems best adapted to pasti I 

"Anothfi forage plant i^h ii ma^ lienaitir p,i\ to propngtto 1 
artificially on 'strong alkali lainl ^ ihi tnssock-grjs , (Sporobolus 1 
airoides) h iKatitig is l usuall) rloes hIi^i blowing natuiallv, ' 
land too strong!} impregnitc<l I c rtviannabie at this time, but 
(jeing eaU n freel\ b\ slock it s* t ni^ worth wlnle to co’int it among j 
the possible pasture grasses 101 land too strongly alkaline to bear 
ordinary croj ^ I*s seed y an l*c abundantly gathered in its native 
habitats indicated beloyy 


REH. 


CROPS 


SUITABLE 


IN NORTH 


AMERICA 


A MOUNT Oh SALTS COMPATnjLE HIM ORDTNABl' 

CKors. 

Since the amount of aUMi that reaches the surface layer is large!} LIMIT OF 

^ SALINITY 

dependent Upon the \ar}ing conditions of nunfali 01 irrigation and FOR VARIOUS 

surface e\aporalion, it is dillicult to foresee to what estent that accu- 

mulation may go, unless wc know' the total amount of baits present I 

that miy be called into action This can be ascertained by a summa- | 

tion of the results obtained, but more readil} by the examination of I 

one sample representing the average of the entire soil column ot 4 

feet By calculating the figures so obtained to an acre of ground, we 

can at least approximate the limits within or beyond which crops will j 

succeed or perish 

Griwses —Applying this procedure to the cases investigated at Grain crops 
the Tulare sub-station, and estimating the weight of the soil per acre- 
foot at 4,ooo,cxDO pounds, we find for the land on which darUy refused 
to grow the figures 32,480 pounds of total salts per acre, corresponding 
to O’ 203 per cent , while for the land on which barley gave a full 
crop we find 25,440 pounds, equivalent to o 159 per cent for the 
whole soil column of 4 ^cet It thus appears that for barley the 
limits of tolerance lie between the above ty*o figures, which might, of 
course, have been obtained equall} well from an average sample of 
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the 4-foot column b) making a single analysis It should* be noted 
that in this case a full crop of barle\ was grown e\en when the alkali 
consisted of fullv one half of the noxious carbonate of soda, proving 


that It IS not necessary in everj case to neutralise the entire amount 

■ 

of that salt b\ means of gvpsum, ^hich in the present case would 
have required about 9i tons of gypsum per acre— a prohibitor} ex- 
penditure 

“R^e appears to be about like birlev in its tolerance of alkali 
salts , while wheat is somewhat more sensitive In fact the superficial 
rooting and fine fibrous roots ot the true grasses render them, as a 
whole, rather sensitue to alkali salts , \et there are a number of the 
perennial kinds whose thick roots and deeper rooting render them 
measurablv resistant Aside from the alkali grass proper (Distichlis)) 
the so-called r) e-grass of the North-West (Elymus condensatus) 
IB probably, nc\t to the tussock-grtss, the most resistant species 
among the wild grasses Its southern form, with several others not 
pobitivel) identified, occupy largel> the milder alkali lands of Southern 
California, such as the low lands near Chino, producing choice sugar 
beets on a close-textured silt) loam 

“While maize is rather sensitive, and fails on even slightly alkaline 
lands, Egyptian corn and other sorghums, rooting somewhat deeper, 
and having stout roots do well on mild alkali soils of the white class 
The same appears to be true of some of the stout-rooted millets, such 
as barnyard grass ( Panicum Crus-galh), of which the variety (P) 
muticutii IS reported to succeed in neutral alkali land One of the 
most successful grasses on the light alkali lands near Chino, where 
most of the commonly coliivaUed kinds fail, was a near relative of 
the barnyard grass, the Eleusine Coracanaj which produces heavy 
aops of a millet-hke gram much relished by poultry and also by 
Bto^. This grass has succeeded all over the ground whose alkali 
content ranges up to 1 3,000 pounds per acre Next to this, in point 
of saccesB, were the pearl millet (Pennisetum typhoideum) and 
tfiosinte, Hungarian brome grass, and Japanese millet, on land con- 
•ropa taimng about 9,000 pounds of salts per acre The loliums, including 
the darnel ( ‘ California cheat ' Lolium temulentum) and the 
Austsalian and Italian ray (' rye ' ) grasses Lolium perennei suc- 
ceed fairly on land containing as much as 6,000 pounds of (white) 
salts Most other cultivated grasses failed conspicuously alongside 
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of these It must be remembered that m more loose-textured sandv saliSitt 
lands than those in which these tests were made, the above figures 
fortoleranct would probably be increased bv 30 per cent or more 
> Doubtless some n[ the indigenous grasses of the interior plateau 
region and the great plains east of the Rocky Mountains, such as 
the buffalo and grama grasses, as well \s i»e\eral of the wheat grasses 
(Agropyron) and bunch grasses (Festuca, Poa, Stipa, etc ) 
w 11 prove resistant to lar^rer proportions of alkili than the meadow 
and pasture grasses of the regions '>f summer rains 


“ Leegumeg —Both the oaturaJ growvh of alkali lands and experi- 
mental tests seem to show ih 1 i,his entire tamiH (peas, beans clovers, 
etc ) are among the more -ensitive ai I least available wherever 
black alkali exists, while fdirl; to'er-mt the white (neutral) sdts 
Apparently a \erv litik sa'su la sufhtes to destroy the tubercle- 
forming organisms that aie so important a medium of nitrogen nutri- 
tion in these plants alfHlfi, with its hard, stout an*! long tap root, 
seems to resist be*'t of all these plants excepting the melilots As a 
general thing, tap-rooted | lants, when once established, resist best, 
for the obvious reason that the mam mass of the • feeding roots 
reaches below the danger level Another favouring condition, already 
alluded to, is heav) foliage and consequent shad mg of the ground , 
alfa^a happens to combine both of these advant-tges. There has 
been some difficulty in obtiiining a full stand of alfalfa in the portion 
of the Chino tract containing from 4,oco to 6,000 pounds of alkali 
salts per acre, but once obtained it has done very well The only 
other plant of this family that succeeds well on this land and even 
(at lulare) on soil considerably stronger (probably between 20,000 
and 30,000 pounds) are the two melilots, Melilotus indica and alba > 
the latter (the Bokhara clover) is a forage plant of no mean value in 
moist climates, but somewhit restricted in its use in California 
because of the very high aroma it developes, especially in alkali lands, 
80 that stock will eat only limited amounts, except when intermixed 
with other forage, such as the salt- bushes The yellow melilot is 
highly recommended by the Arizona station as a green manure plant 
for winter growth , but in this state it is a sum mer-gro wing plant 
only, and is refused by stock Very few plants belonging to this 
family are naturally found on alkali lands, and attempts to grow them, 
even where only glauber salt is present, have been but very moderately 
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successful The silts seem to retard or even present the formation 
of the tubercles usiful tor nitroijen absorption and for most of the 
lep:umes the limit of full success seems to he beu\een 3,000 and 
4,0D0 pounds to the acre 


MtacellanoousI 
plants I 


“ ireedi — Like the legumes, wild plants of the mustard family 
are rare on alkali lands , and corresponding! v, the cultivated mustard, 
kale, rape, etc , fail even on land quite weak in alkali. Their limit 
of tolerance seems to he near 4,000 to 5,000 pounds per acre of 
even white salts 


“ Several of the hardiest of the native ' alkili weeds ’ belong to 
the sunflower family, and the common wild sunflowers (Helianthus 
CallfornicUS and H annuus) are common on lands pretty strongly 
alkvline Corresponding! v, the ‘Jerusalem artichoke,' itself a sun- 
flower, IS among the available crops on moderately strong alkali 
soils , and so, doubtless, are other members of the same relation- 
ship not vet testeil, such as the true artichoke, silsify, etc Chicorv , 
belonging to the same famil>, vielded roots at the rale of 12 tons 
per acre nn land on the Chino tract containing about 8, odd pounds 
of sails pier acre 

Hoot crops “ iioof Crop/I.— -It seems to be generally true that root crops 

Buffer in qualitv , however salisfdctoiv mv) be the quantitv harvested 
on lands rich in salts, and espccialU in chloride (common salt) 
It was noted at the Tulare sub-station that the tubers of the artichoke 
were inclined to be ‘ squash> ' in the strongei alkali land, and failed 
to keep well , the same was true of potatoes, which were very water} , 
and also of turnips and carrots It is a fact well known in Europe, 
that potatoes manured with kainit (chlondes of potassium and 
sodium) are until for the manufacture of starch, and are generally 
of inferior quality But this is found not to be the case when, instead 
of the chloride, the sulphate is used , hence the advice often 
repeated b> this station, that farmers desiring to use piotash fertilisers 
should evil for the ‘high-grade sulphate' instead of the cheaper 
kainit, which adds to the injurious salts ahead} so commonly present 
in California lowland soils 

“The common beet (mcludmg the mangel-wurzel) is known to 
succeed well on saline seashore lands, and u maintains its reputation 
on alkali lauds also Being spiecially tolerant of common salt it ma} 
be gibwn where other crops fail on this account , but the roots so 

R. 67.70. 


( 62 ) 



Ledger 


5 * 




% 


of Alkali Lands. 


(£ W Hilgard) 


REH. 


grown ar* strong] \ charged with common salt, and have, as is well 
kno^n, been used for the purpose of removinir excess of the 
same from marsh lands Such roots are wholly unfit for sugar- 
making 

*,*Ii IS quite otherxsise w'lih glauber salt (sodium sulphate) , and 
as this IS usuallx predominant in alkili lands, either before or after 
the gxpsum treatment, this fact is of great importance, for it permits 
of the successful growing of the sutr^r beet, as has been abundantly 
provt d at the Chino rmch, where land containing as much as i 2,000 
pounds ot salts, mosflx tins ctnnpound, has ) icided roots of \erv 
high grade both a-j to sugir ptJttiiiai/c and punlv 

‘ Asparagus another cr< p n’ ich bear** considerable amounts of 
cc^mmon stiL is well as 1, aiibci >.alt , but mw ul salsoda, which must 
first l>e transformed b> the u*-c of g\p»sniii 

‘ Rhubarb was a conspiv. uous Idiiurt 111 even the weak alkali lauds 


LIMIT OF 
SALINITY 
FOR VARIOUS 
CROPS, 


Voflretable 

crops 


of thf Chino tr.ici 

Vinnik — lapaiicsj hemp seemed to have a hard struggle Teatlle 

plants 

with the alkali while >01101’’ but at the. end of the season stood 8 feet 
high The ramie plint, a'so, will bear m» derate!) strong alkali, appa- 
rcnib somewhat 0x^.1 12,000 pounds per acre hlax his not been 
tested m cultivation , but * s wide distribution all over the States of 
Oregon and aslungion vxould seem to indicate ihai il is not ver> 
sensitive Anoihcr textile plant, the Indian mallow (Abutllon 
avicennae) was found to fail on the Chino alkali soil 

“ Crrajiiermea—VltiS vinifera is quite tolerant of white or crapei 
neutral alkali salts, and will resist t ven a moderate amount ot the 
black so long as no harJpan is alloxved to torra At the Tulare 
sub-station, it was found that gra{jevines did weil in sandy land con- 
taining 35,230 pounds of alkali salts, ol which one half was glauber 
S2Llt, 9,640 pounds carbonate of soda, 7,550 pounds common salt, and 
750 pounds nitrate of soda The> were badly distressed where, 
of a total of 37,020 pounds of alkali salts, 25,620 pounds was car- 
bonate of soda, while, where the vines had died out, there was 
found a total of 73,930 pounds, with 37,280 pounds of carbonate 
The European vine, then, is considerably more resistant of alkali 
even in its worst I black) form, than barle> and r>e, and it seems 
likel) that the native grapevines of the Pacific Coast, Californica 
and Arizonica, would resist even better , a point sull under 
experiment 


( 63 ) 


R. 67-70. 



The Agricultural 


5 ^ 


The Nature, Value and Utilisation 

$ 

— 

tWT OF I “Excellence, however, has sho^^n that vines rapi(il> succumb 
FOyAWOUS* when by excessive irrigation the bottom water is allowed to nse, 
increasing the amount of alkali salts near the surface and shallowing 
the soil at thfir dispobil Such over-irrigation has been a fruitful 
cause of iiijurv to \ine\ards in the Fresno region, and would doubt- 
less, if practised, kill most of the vines at Tulare sub-station which 
are now flouri«.hini' In such cases sometimes the formation of 
hardpan is followed by that of a concentroited alkaline solution 
above it, strong enough to corrode the roots themselves, and not only 
killing the vines, but rendering the land unht for any agricultural 
use whatsoever The swamping of alkali lands, whether of the 
black or white kind is not onW fatal to their present productiveness, 
but, on account ot the stronir chemical action thus induced, greatly 
jeopardises liieir future usefulness Mun cosiU investments in 
orchards and vine v aids have thus been rendered unproductive, or 
have even bocoiue a total loss 

Oranffes, etc ** Citrus Trees These are on the whole rather sensitive to 

alkali cspeci.ilK while }(mng , so that it is olten difficult to obtain a 
stand even when later on, the feeding roots descend be}ond the reach 
of injury In the close-textured lands of Chino, voung trees hardly 
maintained life wiin rnnre than 5 odo poun-ls of total salts Common 
salt seems to he parti ularlv nijurinus , near Riversnle, full-grown 
trees perished ondcr the influence of bottom water contd,tning o 25 
percent ori4f>griins of salt per gallon, winch impregnated the 
ground , corresiiondiiig to about y 000 pounds per acre in four feet ” 
“ In the saiidv loim lands near uorona, trees eight years old 
suffered severely when by irrigation with alkali water the alkali 
content of the land reiched 11,000 pounds per acre, at another 
point in the same region, two representative trees were selected for 
comparison, live rows apirt on land abso'utelv identical, one of 
these retimed us leaves, though suffering, the other was completely 
leafless The leaching of the alkali to the depth of 4 feet gave the 
following results, calculated to pounds per acre 

Sulphates Carbonates Chlorides Total 
Poor tiee . 4,720 1,680 81520 8,920 

Belter iiec . 4,120 2,360 720 7,aoo 

“ Here u is apparenil) the excess of common salt to which the 
difference is due, and this despite the higher content of carbonate 
of soda in the sod bearing the better tree 
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'^On^he other hand, at the Tulare sub-station, orange trees 
(sour stock) maintain vigorous growth and good bearing in a very 
sandy tract which to the depth of 7 feet showed an aggregi’e content 
of 26,84c pounds of sails (or 22,780 to 4 feet depth), but which is 
never irrigated * The salts in this case consist wholly of sulphate 
and carbonate of soda in the rat 0 of 54 to 42, implying the presence 
of nearly 12,000 pounds of salsoda within reach of the tree-roots, 
vet in the absence of common salt, no perceptible injury or even 
stress upon the trees has been noted 

“In view of these faL»s i* that common salt is the portion 

of alkali b-v far most injum us U » .dus and gicat care should 
be taken in the r^f ot irritioMn 1 waters to exr'mle thdse charged with 
common salt , also to avoid locaiinir citrus ^rcnards where common 
salt pre-exist^, in the land 

Orr/#r/rr/ — Of these, strangeh enough, 

the almond seems to resist best 1 he peuh i*? more sensitive, the 
apricot does fairly Tlum lre«'s as such are nearly a usislant! 
as peaches, but surnetimcs suddenly bfjrin to fail when beginning to 
bear, the fruit ap].ears nornid on iht outside fora lime but the pit 
fails to foim, b( iiiif sometimes flitt«nedout like a 0. ■ c of paste- 
board , and the fruit fads to mature Apples are raiher sensiiive , 
pears considerably less so, doing well even when ihe outside bark 
around the root crown is blackened by the alkali. The olive is 
quite resistant , ibe fig 'css so 1 he J nglish walnut resents even 
a slight Uint of black alkali but is lairly tolerant of 'white' salts 
as is shown 111 the peculiarly suitable light loum soils on the lower 
Santa Clara River m Ventura County 
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“ Figures for the limits of alkali tolerance in the case of the 
deciduous orchard trees have not yet been closely determined, owing 
to the difiiculiies inherent in the differences of root penetration in 
the several soils and localities On the ten-acre tract near Chino 
therefore, on a raiher close-iexiured soil, apple trees have done very 
well on land containing one-fourth of one per cent of 'white' 
salts, or between 10,000 and 11, coo pounds per acre 

"Timber and Shade Tree. —Of trtes suitable for alkali tm.., 
lands, two native ones call for raenuon One is the California 
white or valley oak (Quercus lobata), which forms a dense forest 
♦ of large trees on the delta lands of the Kaweah River in " California 
and IS found scatteringly all over the San Joaquin Valley.' 
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Unfortunatth thib tree does not supply timber valuable fir aught but 
fire^^ood or ience posts, being quite brittle The native coUon woods, 
while some\\ hat retarded and dwarfed in their growth in strong 
alkali, are quite tolerant of the white salts, especially of glauber salt 
“ Of other trees, Platanus OnentaliS, tUb oriental pl&ne or 
s\cainorc, and the Mack locust, ha\c proved the most resistant in the 
alkali lands ot the San Joaquin Valiev , and the former being a vcr> 
desirable shade tree, it should be widely used throughout the regions 
where alkali prevails more or less The ailantus is about equally 
resistant, and but for the evil odour of its (lowers, deserves strong 
commendation Of the eucahpts, the narrow -leaved Eucalyptus 
amygdalina (one of the 'red gums ) seems to be least sensitive, 
and in some cases has grown as rapidU as an>vvheie E rostrata, 
as well as the piiik-llowcred variety of E. Slderoxylon are now 
doing about ds well as the amygdalina at Tulare where at first they 
seemed to suffer The common blue gum, £, globuIuSi is much 
more nsitivc 

“Of the* acacias the taH-growing A. melanoxylon (‘black 
acacia ) rcsisib prottv strong alkali, even on still soil , as can be seen 
at 1 ulare and liakerslield, where there are trees nearh two feet m 
diameter The bearliful A lophantha (Albizzia) Ins in plant- 
ings made along the Sin joaquin \ alley Railroad shown consider- 
able resistance lil twist , but it is (juite sensitive to frost 

“ One of the ‘ Australian pines/ Casuarina equisetifoha. w'as 
trinsphnttd ospeiirncnialb on station urouiuls of the VJltv Rai’road 
from the Chico forestry sub-stalion and a number are growing very 
Will in alkili lands Thi& tree is cre«lited b) Maiden with being 
tolerant of ‘ saline soil Doubtless man) others of the Casuanna 
tribe will be tound similarU resistant 

“ Ol I astern trees, tht elms have done lairh well, but the tulip 
tree, the linden, the Rnglisli oak, and most other trees of the Atlantic 
States, Ijcedin* stunted Among those iloiiig fairl) well is the honey 
locust , but ii^ thorns and imperfect shade render it not very desirable 
* 1 Ik C ilifornia maple (Acer macrophyllum) and bov elder 
(Negundo californica) have done fairly well in the lighter alkali 
lands'll Tulare 

‘ A must remarkably alkali-resistant shrub or small tree is the 
pretty Koelreuteria paniculata, which at Tulare is growing in 
soxrie of the strongest alkali soil of the tract Unfortunately it is 
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available mainly for ornamental purposes , its wood, while small, is 
verv hard and makes excellent fuel 

iniilOATiON J^irn SALTXE WATEJifi. 

“It would hardly seem necessarj to emphasize specially the danger 
incfirifd m irrigation with waters containing unusual amounts of 
soluble salts, since ordinary coinmc n sense clearU indicates the 
impropnety of increasing the saline conient3 of soils already charged 
with them, b> the evaporation \ ear alter year, of large masses of 
Saline water Yet experience has shown that the eagerness to utilise 
for irrigation whatever water happens to be convenient to good lands 
often overcomes both that sense and Mit warning given hy the pub- 
lished anahse^ of such Without specifying localities, it ma> , Great Injury 

. , r done, 

be said Ihit great injury has alreadv «Joni' in California by the 

disregard ot obviously ncciltul caiuion in this respect The very slight 
taste possessed by glaubcr «alt and salsoda does not adeijiiately indi- 
cate ihcir presence tven vvhen in i!i|iuious amounts so that frequently 
a chemical test of the waters is the only dtliinie guide A few 
general rules hr»wtvcr, *m 11 help to enable the irrigator to determine 
whether or not such examination is called tor 

li may be taken for granted that i/it wahrs c/ all / lUs /lavtng no 
regular outflozv art unfit ft r regular irrigatvm use they must 

needs contain all the accumulations ot salts from the secular evapora- 
tion of the waters that ilow into them 

“The pUlcs annexed* exhibit the cultural results of several years’ 
irrigation with the waicis of Lake Llsmore, Riycrsidc County, as 
compared with the growth ot orange trees on the same land, but 
irrigated with artesian water. Like Llsin()ri is fed by the San 
Jacinto River and in wet vears somctimc'i ovtrilows for a few weeks 
into Temcscal Creek Ihus us saline content varies somewhat, from 
about 8o to over loo grams per gallon, ot salts containing Ihree-fiflhs 
ot common salt and one-lifth each of glauber salt and carbonate of 
soda Ihc latur, as already bUled, lends to form a hardpan in the 
sub-soil, and such hardpan was actually formed where the water was 
used , and afterwards prevented its proper penetration, so that the 
trees suffered from drjiipss of their lower roots, while damaged by 
the alkali salts near the surface As menboned before, experience 
elsewhere has shown that citrus trees are especially sensitive to 
common salt. 

* Not reproduced 
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The Nature, Value and Utilisation , 

“The investigations made by the Station have, rSoreover, shown 
that aside from the fiequently saline character of the well and even 
the artesian waters of the petroleum-bearing region of the Slate in 
the coast ranges, the streams of that region, especially the smaller 
ones, are sometimes too strongly charged with ‘alkali* (in^ this 
case largcl\ the sulphates of soda and magnesia) to be suitable 
tithcr for irrigation or domestic use Toward the end of the dry 
season, even the larger streams of the Southern coast ranges, with 
then diminished flow, sometimes show an eveess of salts This seems 
also to be true of the San Jacinto Riser >\hich feeds Elsinore Lake. 

“The waters flowing from the Sierra Madre, south of the Teha 
chapi range, are throughout of excellent qualit> for irrigation pur- 
poses , as are all those flowing fiom the Siorra Nevada The same 
lb true of the artcMan waters of the vallei of Southern California, 

■ from Los Angeles east to Redlands, and of all ihc deeper borings of 
the Antelopr Valley 

“In the Great Valle>, ihe artesian w iters \ar\ greatU in quality 
Those ofK^ra and Tulare counties are mostU good, sometimes 
cxccp’ionaih ‘‘f as in the case ni the wiler-supply ol Tulare cii\ It 
IS onh ihc shaiU wer borings, near the borders of Tulire Lake, that 
some waters sirongU charged with cirbonate of sudi or other salts 
ha\e been touiid 1 roni hresm* and Merced we have few daia as 
^et , but it seems that north ol a line drawn from Norlh-Easlern btan- 
islaiis Ti ic\ tu lN)ini of 'limber, sabne waters, sometimes accom- 
panied b) some gis, occur at certain levels Rut the deep wells bored 
at Stockton and Saciamenlo, and northward, ha\t good potable water 
of Saltne rowfpnf*!.— Uiifortunateh it is not eas) to 
give absolute rules in regard to the exact figures that constitute an 
excess of salts for irrigation purposes, since not only the composi- 
tion ot the salts, but also the nature of the land to be irrigated, and 
the frequency of irrigation re*quircd, must be taken into consideration. 

“ Rroadlv speaking, the extreme limits of mineral content usually 
assigned for potable waters riz , 40 grains per gallon, also applies 
to irrigation waters. Yet it sometimes happens that all or most of 
the solid content is gvpsum and epsom salt , when only a large excess 
of the latter would constitute a bar to imgalion use When, on the 
contrary, a large proportion of the solids consists of carbonate 
of soda or of common salt, even a smaller proportion of salts than 
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40 grainll might preclude its regular use, depending upon the nature 
of the soil to be irrigated For, in a clay loam, or a heavy adobe 
not only do the salts accumulate nearer to the surface, but the sub- 
drainage being slow and imperfect (unless under-drained), it 

W 


be*conies difTicult or impossible to Ti^ash out the saline accumulations 
from time to time as is feasible in sand\ lands In these, moreover, 
as already stated, the alkali never becomes as concentrated near the 
surface as in heavier soils Ap;ain vihere hardpan exists in sandy 
land saline imgation-virater soon saturates the soil mass above it 
with salts During the two dry seasons just past saline waters have 
frequently been used, exceptional K, in order to save trees threatened 
with death from drought 'T he Station haii even advised that this 
should be done, with the proviso ih^t the salU so introduced must Be 
washed into the suh-dratnage By heavv irrigation^ whenever practic- 
able, even if the same saline watt r should have to be used for the 
purpose For ft w such witcrs arc suihcicntly strong to injure vtge- 
tatnjn u»/i^ ionufi/rated Bv eiapmatton , as can be seen from the 
vegetation grooving close to the margins of alkaline lales, with its 
roots immersed in the v\atcr 

The irrigator can tlctcrmine for himself whether or not his water- O^easlont 
supph 1*= of doubtful clnrarler b\ evaporating a Ublespoonful, or 
more, in a clean silver s[)oon (avoiding boiling) If the drv residue 
sbowld form simiih a thin, povvdtrv -looking film on the polished metal 
he mav be assured that the water is all right If, on the other hand, 
an obvious saline crust should remain, w^hich will redissolve, in watei, 
he should either have an anal v sis made, or use the water in such a 
manner as to remove the accumulated salts from time to lime by 
washing them into the suL^-drainage, it the nature of the soil permits 
A very abundant use of suih wuUrs is then preferaBle to a sparing one , 
but the user should assure hmsdf that it really penetrates, for other- 
wise, especially in case much carbonate of soda is present, a dense 
hardpan may be formed that will allow the trees to pensh from 
drought despite all the water running in the irrigation furrows A 
pointed steel probe, three-sixteenths of an inch square, provided with a 
cross handle, like a hand auger, ought to be among the tools of every 
farmer for such tests of his sub soil No farmer in the and region 
can afford to be ignorant of the nature of the substrata within which 
the bulk of the roots of his crops must vegetate. 
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BECLATMABLE 4nd IRRECLAIMABLE ALKALI 
LANDS am distinguished by THEIR NATURAL 
VEGETATION. 

“ While, as shown above, the a iaptation or non-ad aptatiop of 
particular alkali lands to certain cultures may be determined bv 
sampling the soil and subjecting the leachings to chemical analjsis, 
It is obviously desirable that some olher means, if possible, available 
to the farmer himself should be found to determine the reclaimability 
and ad«iptation of such lands lor general or special cultures 

“ The natural plant growth seems to afford such means, both as re- 
gards the quaht> and quantity of the saline ingredients I'he most 
superficial observation shows that certain plants indicate extremely 
strong alkali linds where they ocenpv the ground alone , others indi- 
cate prc-eminenth the presence of common salt , the presence or 
absence of still others form definite or jirobiblc indications of reclaim- 
ability or non-reclaimability Mtnv such characteristic plants are well 
known to and readily recognised hi the farmeis ol the alkali districts 
‘Alkali weeds ’ aiecommonh talked about almost evervw'here , but the 
meaning ol this term — r ^ , the kind of plant designated thercb)— - 
vanes mateiiallv from ulace to place according to climate as well as 
to the quaniiU of the soil. \ct if these characteristic jilants could be 
definitel) observed, described and named, while also ascertaining the 
amount and kind ot alkali thev indicate as existing in the land, lists 
could be formed for the several districts, which wmuld indicate, in a 
manner intelligible to the tanner himself, the kind and degree of 
impregnation with which he would have to deal in the reclamation 
work, thus enabling him to go to woik on the basis of his own judg- 
ment, without previous reference to this Station 

“ 1 fu carrying out of such a plan involves, obviously, a very large 
amount of botanical as well as chemical work, which cannot be 
accomplished within a few seasons , and in view of the wide difference 
in the \eg» Uiion of the several alkali regions of the State the same 
work will have to l>e rei»ealcd lo \ certain extent in each of these 
regions I he object to be achieved is, however, of such high practi- 
cal importance — an importance not rcmolel) appreciated as yet by 
those not familiar with the enormous extent of otherwise desirable 
lands in this State that arc more or less tainted with alkali — ^as to de- 
serve .the cxiienditure upon it of a large ainouni ot work as promptly 
as possifile 
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" extreme limitation of funds under which the Agricultural 
College, together \(ith the University as a whole, has been suffering 
lor some ^earo past, has thus far restrcted the scope of researches 
very closely both geographicallv and otherwise. It is hoped that in 
tho future, a close comparison of the native vegetation with the chemi- 
cal determination of the quantity and kind of alkali corresponding 
to certain plants, or groups of plants natuially occurring on the 
land, ma} enable us to come to a suHicientlj close estimate of the 
nature and capabiliiies of the latter from the natwe vegetation a'one, 
or with the aid of test plants juirposeU grown But Ixfore entering 
upon this complex probl€»»» .i has hi-en ^Imught best to determine, 
first of all, what lands ina\ in* ‘Uaent economic cor.ilitions be con- 
aidered iKcaust their impiii* * ment aould involve an 

expense out of proportion wuh yire^cnt land \alues S\) far as large 
areas are cnncenicd, this umv piobahh be considered to be the case 
when tile under drainage *3 ie<[airc 1 in onler to wash out the salts, 
while ol course smalh-r iract'-, which interrupt the cultivation of 
fields, miy frequent!) justif) the laMng of a few dram lines required 
to render them cullnabh with iVic rest tht land ! 

“As staled III i it re[iort of this Station for 1^95-97 die field work ' 
4if this investigation, both )Otanic-il and in the collection of the 
corresponding soil samples, has been done by Mr Joseph Burtt 
Davy. Assistant Botanist to the Station, who also supplies the notes 
accompanying the same , while the laboratory work for the deter- 
mination of the amounts and kinds of salts present in the several 
cases has been earned out b) Professor R. H, Lcughridge 

‘^The plants hereinafter mentioned arc then to be understood as 
indicating, whenever ihty n^cupY the ground iis an abundant and 
luxuriant growth that such land is irreclaimable fur ordinary crops, 
unless underdrimcd for the purpose of washing out surplus salts. 
The occurrence merely of scattered, more or less stunted individuals 
of these plants, while a sure indication of the presence of alkali salts 
does not nccessanh show that the land is irreclaimable 

“The plants which ma) best serve as such indicators in California 
are the following — 

Tussock-gmss (Sporobolus airoides, Totr) 

Greasewood (Sarcobatus ▼ermiculatus, Torr) 

Dwarf Samphire (Salicornia SUbter min alls. Parish, and .other 
species). 



Callfomlaii 

Uidloaton 
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Bushjr Samphire (Allenrolfea occidentalis, 0 , Kice, better 
kno^n as Halostachys occidentalis, S. Wats ). 

Salt-wort (Suaeda torreyana, Wats,, and S suffrutescensi 
5. Wats) 

AlkaJi-hcath (Frankenia grandifolia var. campestria; A, 
Gray) 

Cressa (Cressa cretica tfar, truxillensia, Choxsy), 

Tntifiorh-gras^-so called because it grows in large clumps 
or tussocks (Sporobolus airoides, Torr) 

“The three «^cts of samples of Tussock-grass soil which ha\e 
been analysed show that the total amount of all salts present is in 
no case less than 49,000 pounds per acre, to a depth of four feet, 
and that it sometimes reaches the extraordinariU high figure of 
499,000 pounds Of these amounts the neutral salts (glaubei salt 
and common salt) are usuallj in the hca\iest proportion (glauber 
salt, i9,()Co to 323,000 pounds per acre, common salt, 3,500 to 
172,800) , the corrosive sal80<la\arMng from 3,000 to 44,000 pounds 
Tussock-grass apparently cannot persist m ground which is periodi- 
cally Hooded Ihis fact is of special importance because it is an 
acceptable forage for stock. 

“ Tussock-grass is a prevalent slkili-indicator in the hoi and 
portions of the interioi, from tne Upi)er San Joaquin Valley, the 
Mo lave Desert, and southward , also through Southern Nevada and 
Utah as far cast as Kansas and Nebraska In the San Joaquin 
Valky we have not found it further north than the Tulare plains, 
although Last of the Sierra it occurs near Reno. Coville observes 
that in the I’eaih Valley region ' it is confined principal!} to altitudes 
below 1,000 metres' ^3**80 feet) Hillman, however, reports it 
from near Reno Nevada, at an altitude which cannot be much less 
than \,yz tcei 

“As v\e have received requests for precise information as to the 
localities in whith this grass grows, from persons desiring to obtain 
seed for trial, the following list is given Tulare plains a few miles 
south-east of Tulare, a few miles south of Bakersfield, in the 
Antelope Valiev , along the road from Rosamond to Lancaster, and 
in alkali tinks about the Leonis Valley between Lancaster and Lliza- 
beth*Lvke It is reported by Coville from Death Valley, Fahrump 
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fiaUoda varies from 2,200 to 12,000 We may consider thiS plant as 
indicative of almost the highest percentage of common salt, glauber 
salt and total salts Like the preceding species, ^t indicates * M^hite ’ 
salts in excessive amounts, and a sub-soil too ^ei for the Australian salt- 
bush Salicornia subterminalis occurs m San Diego, Riverside, 
Los Angeles, and Kern Counties S. herbacea, L , is reported 
fiom Rnerside County, and from the margin of Tehachapi Lake, 
Kern Countv. S. mucronatai Bigelotu, occurs in San Diego 
County , and a fourth species is found in the Antelope Valley, Los 
Angeles County , near Bakersfield, Kern Count\ , and at B\ion 
^f»rings. Contra Costa County These inland species all differ mate- 
rially in habit and botanical characters from the one common in 
submerged salt marshes along the seashore, but all alike indicate 
strongly saline soils. 


Bushy Samphire (Allenrolfea occidentalis, 0 Ktu , better 
knovvn as Haloschys occidentalism S' BWj) 
oSoldentaifs* “ This plant is locallv c.illed grcasewovid, but as this name is 

much more commnnlN used for Sarcobatus vermiculatus, it 
seems best to call it ‘bushy simphirc,' as it closeU resembles 
the true simphirc (Saltcornia) 

“ Bush) saiiiphm usualh grows in low sinks, m soil which in 
winter IS c\cessi\cU wet and in summer becomes a ‘dry bug' 
Whenever the plant grows luxunaruK the salt content is invariably 
high, the total silts \aning from 327,003 per acre, to a depth of three 
feet to 494,520 pounds in four feet T he salts consist mainly of 
glauber and common salts (a maximum of about 275,000 pounds of 
each) , salsoda varies from 2,36<.» to 4,800 pounds per acre The 
percentage oi common salt and totil salts is higher than fur any other 
plant investigated, and the glauber salt is almost pioportionate The 
areas over which this plant grows must, therefore, be considered as 
among the most hopeless of alkali lands, for although its salts are 
‘white,' submergence during winter precludes the growth of 
Australian salt-bush 

“ Bush) Samphire is a common plant in alkali soils in the Upper 
San Joaquin Valle), around Bakersfield and Delaro , a few stunted 
bushes occur near the margin of Tulare Lake, west of Tulare, but at 
that point It appears to be dying out. It also occurs on the east slope 
of Livermore Pass, and in an alkali sink in a pocket of the hills at 
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Byrons Springs, Contra Costa County. In the Death Valley region 
the plant appears to be very abundant, occupying an area considerably 

fl 

more southern than what appears to be the southerly limit of 1 



Grease wood (Sarcobatus) 


sait-u^t» (Suacda torreyana, S Wa/s , S. suffrutescens, 

•S Wafs , and perhaps one other spti us) 

Samples of Salt-wort soil from Bakersfield, Kern County, and 
P\ron Spring'?, Contr-i Costa Countv, i iVenlo a depth of one foot and 
throe feet, respectively, that this plant grows luxuriantly in a j 

boil containing < o pouiiJs oi Sd.iM i-rr acre in the first toot, and i 
with 10,480 pounds of iht ju.iious sa'sodv.. and 39»7f^o pounds of j 
common salt in three tect , whjh‘ on)\ a -sparse growrth is found on . 
soils containing oxilv 3,70-^ ponods ot salts in three feet. It thus ^ 
appears 10 indicate a j-crcenuge of salsoda than does Grease- • 
wood, but a higher pcrceiilagc thin Bushy Samphire further in- , 
vestigation is ncccssar) to determine the evaci relation of the different j 
sa'ts to the growth of tla piant, and a*? to whether carbonates always j 
occur in large qiii.iiit) , but enough d iia have been gathered to shoiy j 
that aluxur'aTit growth ot Silt-wort indicates a soil practi^all) irreclaim- 1 


SnMda spp. 


able except at the expense of leaching 

‘‘ Suaeda torreyana occurs m abundance in certain alkali soils 
near^ Bakersfield Kern Countv , m a large alkali sink near Colusa 
Junction, Colusa Countv , in Ilonev Lake Valiev, Lassen Countv , 
Antelope Valiev, Kern Count v , and in the vicinity of San Bernardino 
Coville reports having collected it at Lone Fine, ln)0 Couiilv The j 
closely related species, S. suffrutescens, onlv to be distinguished | 
by an expert botanist, occurs in abundance in the alkali soils of the 
Mojave Desert, Death Valiev, the lularc plains, and near Bakersfield j 
The different species of Salt-wort grow in similar habitats, and it is I 
probable that the condition of the soil is appro\imalel> the same for 1 
each species It llius indicates land that, while not capable of bearing j 
ordinary crops, will probablv allow ilie Australian salt-bush to succeed, 
at least with the aid of some gvpsurr 


Alkali-Heath (Fraakenia graadifolia va r. campestns, 

A Gray) I 

'* Alkali-heath is perhaps the most widely distributed of any of our ^ 
California alkali plants Its perennial deep-rooting habit of*gTOwth, ( 
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and flexible, somewhat wiry rootstock, which enables it Jo persist 
even in cultivated ground, render it a \aluable plant as an alkali 
indicator The salt content where Alkali-heath grows luxuriantly is 
invariably high, ranging from 64,00010282,000 pounds per acre , 


salboda vanes from 680 to 19,590 pounds , common salt ranges from 
5,000 to 10,000 pounds Such soils would not be benefited b> the 
application of g) psum, as the salts are already largely in the neutral 
slate Of useful plants only Salt-bushes and Tussock-grass are likely 
to flourish in such lands 

** While Alkali-heath is thus one of the most alkali-tolerant plants, 

It is at the same time capable of growth with a minimum of salts 
(total salts 3,700 pounds, salsoda 680 pounds) Where only a 
sparse growth of this plant occurs, therefore, the land should not be 
condemned until a chemical examination of the soil has been made 
Alkali-heath is found on soils of very varving phjsical texture 
and degrees of moisture , while on soils of uniform texture and mois- 
ture, but differing in chemical composition, it vanes with the var}ing 
salt-content. 

“ It has been found that Australian Salt bush (Atriplex semi- 
baccata) can be successfully grown on the Colusa County ' goose 
lands,’ on soil producing a medium crop of Alkali-heath , it remains 
to be shown whether it will do equal!) well on soils producing a 
dense and luxuriant growth of the same 

** Alkah-hcath is so widely distributed throughout the hitenor 
valleys of California that it would bo superfluous to give a list of the 
localities in which it occurs. A closely related form is found in salt 
marshes along the coast, differing from that of the interior principally 
in Its much broader leaves 

Creasa (Cressa cretica var truxillensis, Chotsy). 
oraUea “ Cressa soils show a low percentage of the noxious salsoda, 

but com parallel) heavy total salts (16 1, 000 to a 8 a, 000 pounds per 
acre) Common salt vanes from 5,760 to 10,840 pounds per acre 
in four feet The maximum is lower than in the case of Alkali- 
heath, but Cressa seems to be much more closely restneted to 
strong alkali than does the former species Cressa appears to be 
as widcl) distributed through the interior valleys of the State as 
Alkali-hcaih li is a cosmopolitan plant, occurring as its name 
indicates, on the Ionian Isles, as well as in North Afnca, Syria, and 
in other and countries of the world. 
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“ In order to determine the relati\e nature of the soils character- 

OF SALINITY 

ised by each of the above-named plants, Mr. Davy has prepared the 
following table, in which the column marked opUntum shows, as 
nearly as possible with our present kno'' ledge of the subject, the j PLANTS 
condition of the soil where each species grows m about equal luxuri- 
ance For Salt- wort and Dwarf Samphires we have not yet been 
able to obtain as thorough!} characteristic soil samples as could be 
desired, but we hope to be able do so during the coming season. 

It must be understood thai the opitmum indicates the condi- 
tion under which the plant has been found at its greatest luxuri- 
ance — where it is ovideully * at home ' — , whereas the maximum 
and miniinum have sometimes lieen obtained where the plants 
were more or less stunted m growth and sparingly scattered over 
the ground 


** Table showinff Maximum^ Optimum, and Minimum of 
Salts tolerated by each of the several Alkali PlauUm 


• Total Salts 

Bushy Samphire • 
Dwarf Samphires • 

Alkali-heath • 

Cressa . • 

Salt-worts • • 

Greasewood • 
Tussock-grass 


Tussock-grass 
Alkali-heath . 

Greasewood • 
Dwarf Samphires 
Salt-worts • 
Cressa 

Bushy Samphire 




E'dlnus HFR Ackli. 



Optimum 

Maximum 

1 

Minimum. 


• 

1 

494 » 52 o 

I 35 i 06 o 

• 


441,880 

44 i«b 8 o 

441.880 

■ 

a 

f 281,960 I 

1 64,300 i 

499 »o 4 o 

3.720 

• 

# 

281,900 

281,960 

x6x,i6o 



130,000 

I 51»020 

s8,56o 

3.720 

0 

• 

58 » 56 o 

2,400 

• 

a 

49,0041 

499 MO 

49,000 

1»). 





• 

a 

a 3 W> 

44 » 46 o 

3.040 

• 

a 

I •19.59^1 
t 0803 

>9,590 

680 

■ 

• 

18,7^0 

18,720 

1,280 

• 

a 

12,120 1 

12,120 

2,200 

• 

a 

10,480 

12,120 

1,120 

• 

• 

5»440 

5440 

680 

■ 

■ 

4,800 

4,800 

>,500 


* This plant grows with equal luxuriance in soils containing only 680 pounds of 
carboaatns. 
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Table showing Maunmum^ Optimum^ and Minimum of 
Salts, etc,- contd 



Pounds fpr Acre 


Optimum 

Maximum 

1 Minimum 

C hlondes (Common Salt) 
Bushy Samphire . 

212,080 

275.160 

56,800 

Dwarf Samphires . 

125040 

1 25,640 

125,640 

Salt-worts • 

3Q.760 

52 ,QOO 

1,040 

Cressa . 

20,840 

20,840 

5.760 

Alknli-healh 

1 

C 10,180') 

1 5.76^) i 

2 1 2,080 

1,040 

Tussock -grass 

6,200 

172,800 

1 3.530 

Greasewood • 

3,6So 

S.680 

1 160 

Sulphates (Glaubei Salt) 
Dwarf Samphires 

314,040 

314,040 

314.040 

Bushy Samphire . 

277,640 1 

277,640 ; 

50,080 

Cressa . • . , 

275-520 

275.520 1 

1 34 880 

Alkali heath . 

'( 27s, ^20] 

|C 

, 323 .*o‘ 

1,560 

Salt worts • . 

44 ,i()o 

101,040 1 

1 1,560 

Greasewood 

1 '’,6 U)0 

36, 1 60 

q6o 

1 ussock-grass 

1 19,640 

3^3-200 

1 19,640 


“ In tbesL tables ih( scijiienct of the ilitiLrent i)lants has been 
arranged so tliai in each case the sjiclils having the highest opiimura 
comes at the head of the list Arranged in this wav the tables 
show that where these f»lants grow m luxuriance they may be con- 
sidered indicate c of the following conditions — 

Total Salt Indicators —The Samphires, Alkali-heath and 
Cressa are all indicative of excessive total salts Salt- wort, Grease- 
wood, and Tussock-grass indicate much lower salt-content, indeed 
the maximum of the two latter plants (Greasewood and Tussock- 
grass) indicate much lower total salt content, indeed the maximum 
of the two latter plants (Greasewood and Tussock-grass) is so low 
that the application of gypsum (land-plaster) would tn some cases 
{eg the Tussock-grass lands near Bakersfield) render the soil 
adapted to the cultivation of Modiola and Australian Salt-bush 

Salaoda Indicator,^li is noticeable that the relative position 
of the different species m the columns of optimum and maximum 
18 idore uniform in the salsoda table than m any other , and whether 
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we arrange the sequence of the plants according to the optimum or 
to the maximum, the same relative position is maintained. This is ^ 
m complete accord with what our knowledge of the effect of saJsoda ' * 

on vegetable life would lead us to cxjiect ; being b> far the most 
injunous of the alkali salts, the range of tolerance is much smaller, 
and the limits are much more c^earh defined than in the case of the 
other salts 

“ Luxuriant growths of Tussock-gras^ and Oreasewood are invari- 
ably indicative of high prrerntages ut carbonates, but in such cases 
the total salt percentage is :»umetimt s «>o low that the application of 
gypsum (Knd-plaster) wou-d render the land fit for the cultivation of 
Modiola or even Australian Salt-bush as noted above It must 
be borne in mind, howevtr, that where TuBSi>ek-grass grows 
bm sparse 1}, the total balt-cunieni mai reach 499,000 pounds, an 
amount rendering the land uttcrl> worih-css for agricultural pur- | 
poses unless ihc surplus salts can be removed. 

Alkali-heath cannot be taken as an accurate guage of the salsoda 
content as it crowb with equal luxuriance on soils containing, respec- 
tive!), 680 and 19,590 pounds to the acre ot this salt 

“ The Samphires and Salt-worts arc relative!) low down in the j 
carbonate table, and m\) be taken to indicate a comparative!) low | 
percentage of 'black alkali ' 

^^Aeutral Stilt Indtcatorfi, — The Samphires and Salt-worts 
head the neutral salt tables, and are reliable indic itors of excessively 
high percentages both of glauber salt and of common salt Salt-wort 
comes next to Samphire m the common-salt table, but is not quite 
Buch a good guide to the glauber salt 

“ Luxuriant growths of Alkali-hcath, Oreasewood, and Tussock- 
grass indicate low percentages of the neutral salts, but these plants 
will sometimes tolerate (in a sparse state of growth) very high 
percentages " 


< 79 ) 


R. 67-70. 



l-w 


The Agricultural 


68 


R£H 


The Naturei Value and Utiliaatioii 


I 





BEn, 

9 

Ite/erencefi, — Manual Gaolegy of India \ t Balt, Economtc 
Geology, 111, 696, MMmoirs Geological Surtey of 
India, XI 1 , 25-^ , Dr. Center in Records Geological 
Survey of India, XllI , 253 , XXIV , 68—9 , Manual 
Geology of /riJitz, 447 — 9, Report by Mr W J, 
Ward upon the Soils and Waters from the JReh 
lands on the Western Jumna Canal (1887), Ind 
Agriculturist, Sept, Oct, 1892; Ind, Engineer, 
Nov, 1892, Btport of Dept., Land Recoras, and 
Agriculture, N W P and Oudh, 1893,4 — 6, 1894, 
5—7 and 25 , 1895, S— 7 i l89^ 5-8 . i'<97, 21—24 , 
1898, 17 — 21 , 1899, 13—15 , Iinal Report of Dr J* 
Walter Leather, PJC, F C S,. 36, 37, Ind Agti* 
culturist, June 189S, p 164, 1 he S*aiesman, Oct 19, 
1900, Report of Dept Land Records and Ag*ti,ulfure, 
Bengal, 1900, p 20, The Agricultural Ledger, 
1893, Nob 12 and 13 , 1896, Nob. 1 and 33, 1897, 
Nus 7 and 13 


HAyn Biymi^o vEAyTH 

JBe/erencea — Baron F wn Mutller, Select E xtra~tropxeal Plants, 
4O5 , Maiden, ireful Native Plants of AustraUa^ 
85. 349» 637 » 643, 644 , Man Mad Adm., II , 27 , 

R & A Dt pi Currespondenit regarding Sand-bind^ 
mg Plants, 1882 S3 , Pro( Agri •‘Horticultural Soc , 
Madras, Feb , Agri •Hort Soc. Ind Journal 
{Old Series), IX, 174, The Tropical Agriculturist, 
1883-84, p II, Balfour, Cyclop Ind, III, 818, 
1 ear •Book of C S Dept of Agrx , 1894, p 580 , 1898, 
PP- 4^5—20, also pp. 535 — 50 , The Agricultural 
Ltdger, 1893. Nos 12 and 13 , 1896, Nos 1, 21, and 
33 » 1897, Nos 7, 12 and 13 


The a])pended list contains the more important and common 
sand-binding plants >^hich occur in India 


Acacia arabicai Wtlld 
A, eburnea, TUlld 
A. Jacquemontii, Benth 
Agave amencana, Linn 
Agrostis albaj Lmn 
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Alhagi maurorum, Uav 
Andropogon foveolatus, 

Vel 

A. laniger, Desf 
Aristida depressa, Rttt. 
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of Alkali Lands. (G. Wait) 


Anstidla setacea, Retn 
Atriplex nummularlaj 

Lindl 

Calotropis gigantea, R Br 
C. procerai R Br 
Canavalia obtusifoliai 

DC 

Capparis aphyllaj Roth 
C. spinosa, Ltnn, 

Casuarina equisetifolia, 

Forst^ 

Cenchrus catharticusj Dti 
C montana, Nta 
Eleusine aegyptiaca, Ptts 
E ilagelhfera, 

E. scindica) Duthu 
Elionurus h i r s u t u s, 

Munr 0 

Indigofera 

Hy drophy lax mantini a, 

Lsnn, 


Ipomoea biloba, Fonk 
Jatropha Curcas, Ztnn. 

J glaadulifera» Rox& 
Launea pinatifida, Cats 
Melanocenchris royleana, 

Afis 

I Opuntia Dilleniii Di?u/, 

I Pandanus odoratissimus, 

! in/zd 

Pennisetum cenchroides, 

I Rfi i 

1 Perotia latifolla^ ^7/ 
Pupaha orbiculatai ff'tg^/. 
I Saccharum ciliare, Anders, 

' Saivadora oleoides, Dem, 
S persica) Lmn 
Spinifex squarrosua, Lmn, 
Sporobolus orientallSi 

hunth 

Tamanx gallica, linn 
Zizyphus cummularia, 

w .y A 
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(DISEASES} « 

[ DiciiMary of EconvimG Products, Vol Vf^ Pi, //., S. 276-^} 

Other rA PJCB8 thtU map be eoneuUed t 
Agricultural Ledger, Nos 8 and 13 of 1898. 

DISEASES OF SUGAR-CANE in BENGAL. 

ifo/e by Lieutenant a. T. Gage, M.a., M B., B.80., LM. 8 ., Curator of the 
Herbarium, Boyal Botanic Gardem, Sibpur, {Reprinted from Byngei 
^Bulletin Ho. 7 — 1900 .) To which is added an Introduction on tlMN 
more important Sugar-cane Fungal Diseases of India and on 
Appendix. By THE EDITOR. 


INTRODUCTION 


Her late Majest>’8 Secretary of State for India by Despatch No. 83 
(Revenue) of the 5th May 1898, forwarded certain commamcation8 
from Sir William Thiselton-Dyer, Director of the Royal Gardens, Kew, 
on the subject of the sugar-cane disease of, and the remedial measures 
pursued in, Barbados and Bntish Guiana. They were submitted to 
the Government of India for such action as Hii Excellency might sec 
fit, but it was added that the Secretary of State desired to be informed 
hereafter whether the Indian experts identify the disease met with in 
India as being due to the fungus described in connection with 
Barbados, and, if so, how far the remedial measures recommended 
by 8fr William Thiselton^Dysr have been or may be tried in India 
and with what success. 
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The Government of India in Bubmitting the above Despatch and 
its enclosures to the Officiating Reporter on Economic Products 
(Mfii D. Hooper) desired that an Agricultural Ledger should be at 
once prepared on sugar-cane disease, and that all the information 
given in the various issues of the Kew Bulletin from July 1893 ta 
June 1896 on the Barbados disease should be incorporated in it, 
together with the reports published by Dr Bourne regarding the 
disease as met with in the Madras canes B} letter No 19 — 45" 1 3 
of the 1 8th November 1898, the Go\ernment of India submitted 
Her late Ma}esty's Secretar) of State s Despatch to all Local Govern- 
ments and Administrations (except Madras) and ad\ised them of the 
Agricultural Ledgtr which, it was explained, would be found to repub- 
lish the Relevant information contained m the Kew Bulletins referred 
to by 81r William ThlSelton-Dyer. 

At the same lime the Government of India desired the Madraa 
Government to furnish Wr Hooper with specimens of the diseased 
canes that had been the subject of Dr Boume^ssjiecial reports. This 
latter circumstance brought the Office of Reporter on Economic 
Products into direct dealings with the Madras aulhoriUes, The 
Botrdof Revenue, Madras, ha\e accordingl) from time to time 
furnished mv with full particulars of Dr. Bourne’s investigations 
and later with Mr Barber's opinions It ma\ be here added 
that Mr Barber having spent seveial \ ears in the Leew'aid Islands 
(prior to his lal ing up ihe appointment of Botanist to the Madras 
(io\ eminent), and while there having devoted considerable lime to the 
&liid\ of the sugar-cane disease on the living plant, and sub*>equently 
wliile IB England having gi\en special atienlioB to the stud} of the 
Baibados cine disease, ma) he regarded as an expert Indeed it is u 
fortunate circumstance that India should thus possess a botanist of 
great abibii and one who at the same lime is conversant with the 
various naanifestalions or phases of this most perplexing and alarming 
disease 

It mav, perhaps, be of interest m this connection to famish here 
a vcF) biicf review of the Ilistor} of the Chief Fungal Diseases ofi 
the Swgar-canc as having a bearing on the wosk accomplished by 
the Indian investigators, 

1 should like, ho\^e^e^, to record that I make no profession of 
being a mycologist and desire to set forth the varioas opinions of the 
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experts who have enquired mto this subject from the practical point j 
of view only. To attempt to criucise these opinions even when to the 
uninitiated they may appear c^^'tradtctory, would be invidious a&d 
impertinent. 

(a) Dr. Cobb in 1^3 published in the Nhe Sou/k Wain 
Agricultural GautU certain particulars of a sugar- 
cane disease which he desighated ** Cane-Spume ** He 
fwther gives it the scientific name of MelanconillOl 
f^Stnimella) Sacchari. 

( 3 ) About tlie same time Dr F A F. 0 . Went had been studying 
a disease in the Java sugar-canes which he calls “ Pine* 
Apple disease, ' because of the peculiar smell of the 
affected stems, more especiall) in the early stages of the 
disease Ho also fiimishoii a scientific description of the 
fungus under the name of Thielawiopsis ethaceticus* 

(r) Went \ery shortU after also described a second disease 
of the sugar-cane met with in Java. This, it woufcl 
apiiear, causes the leaves to fade and the tissue of the 
stems to become stained with pecuhai red blotches He 
designated this second disease as ‘‘ Red Smut and 
gave It the scientific name ol Colletotrichum 
. falcatum. 

(^d) Mr. George Massee, a Principal Assistant at Kew, received m 
1893 from the West Indies certain diseased canes. From 
the fact of the disease with which the> were infested 
appearing on the nnd it wras called the ** Rind fungus of 
the West Indies " Ihe small black pustules seen on the 
surface of the canes were identified b) Massee as cone- 
sponding with Cobb's ** Cane Spume ’ By cultivating the 
spores derived from these pustules Mr. Massee obtained 
Micro and Macro- spores and these he accepted as practi- 
cally identical with Want's Tbielaviopais. Moreover. 
Massee succeeded m carrying the cultivation still further 
and produced an Ascigerous stage These observations 
very naturally led him to substitute for the name Melan- 
COQium the more comprehensive one of Trichos- 
phaeria Sacchari. Accordingly the fungus as 
recognised by Massee is a polymorphous species with 
three phases in its hfe-history. 
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(tf) Slioitly after the above observations bad been recorded it 
' vrould appear Maeeee had canes tent him for examina- 

tion from Barbados. These were found to be affected 
by a root fungal disease. This Massee ascribed to 
Went’8 CoUetotrkhum falcmtuin. In the Kew 
Bulletin of 1895 Maseee further defimtely affirms that 
Colletotnchum fakatum is but another stage in the 
hfc'history of his species Trichosphaesia Sacchari, 

(/) Mr. Barber in 1894 published an account of the root disease 
of ttic sugar-cane of Barbados {Supplemen/, Letward 
Islands Gazelle), from which it would appear highly 
probable that that disease may be quite distinct from 
Colietotrichum falcatum, although it may be but a 
form of the disease known m Java under the collective 
vernacular name of Sereh, 

ig) In the Annals of Botany for 1896 Went criticises Massee’s 
opinions and refuses to believe that any connection exists 
between Melanconium and Thiel aviopsiS. He 

further repudiates the acceptance of the association of 
the root disease or of CoUetotrichum falcatum with 
Trichosphaeriai until Massee gives details of the expen- 
ments he had performed and which led him to advance 
that opinion 

(A and 0 The Annals of Botany for December 1900 contains two 
papers — (h) a vindication of Massee’s views by 8lp 
William Thiselton-Dyer and (1) an account of new and 
Careful Observations in Barbados by Howard, whose 
further contnbutions may be hoped to settle the main 
matters under dispute. These papers have appeared too 
late for a fuller reference in this place. The discussion is 
however, of more than purely botanical interesL If, for 
example, Colietotrichum is not one of the phases of 
the polymorphous species TriUiOSphaeria, the eradica- 
tion these ^gi would very possibly have to be 
accomplished considerably different methods. The 
confirmation of Masses's opinions is, tfaerdore, a consider* 
ation of the greatest practical importance to the sugar- 
cane cultivators. Indeed until Masses’s experiments 
have been repeated and his opiniaiis verified. 1 wysidd^ 
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ternnre to vdggcift that it would mem aittoat diifraW^f 3, 

id vkw of the imcliail coMideratloDS of the j 

of blight, to regard the augar^ne aa IhdJe to it leaat I 
ihe following disewta which iodf or laiQr net b* 
speciet:— * ^ ‘ 

/i/.<»Tbe Blud iPungus of the Weat Indies which it 
aeema probable mi^j embrace Oobb'a '*Oaiio# 

Spt'jna and Watil% Java **Pine Apple Disease/' 
in other words be the Trictiosplui^ia' 

Stfiecluiri as originally defined by Maaiia 
(= fttragraph 5 id) above). 
jmd — llie Red Smut of Java, »s., Cfdletotridhuia 
Sacduuri of Went paragraph 5(0 abeve}.' 

3rd.--T\» “ Root-dtsesae " of Barbados and Java— the 
latter being the dangerous Serf A of the Dutch 
botanists (s paragraph 5 (/) above). 

Dr. Qage’s Note here follows 1 

This note embodies the result of examination of specimen! ef 1 
diseased sugar-cane collected from the vanous districts of Bengali! 
where sugar-cane is cultivated. The specimens were obtained 
through the Director of Land Records and AgncultuTCi Bengali who 
considered it desirable to investigate the subject thoroughly. At 
first the speamena sent were not in every case suitable for mveetf* 
gallon, very small pieces being sent or fragments which weie quite 
decayed and mouldy Accordmgly a set of mstnirtions was dnawn 
up and sent to the Djidbtor of Land Records and Agricuituie for 
commanicabon to the officers entrusted with the collection of the 
diseased specimens. At the same time the officers from whose 
districts the diseased specimens were obtamed were requested to 
furnish what information they could on the following points — 

(1) The vernacular name or names of the variety or varieties ol 

cane sent. 

(2) The relative proportion roughly of diseased to healthy canes. 

(3) The mode of cultivation practised, 

(4) The sort of soil on which the canes are grown. 

The infonnatidn obtained on these pmts is embodied in this 
report, so far as it bears on the results of mmiiatfain. The writer of 
the report is, however, alone responsible for the results of the esnm- 
Saatioii of the specimens of cane sent. Feraomd iaspeotimi of the 
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BUgar-cane-gro^Miig districts was not undertaken by the writer, and 
this has to be borne in mind in basing any inference Oh this report as 
to the kinds and prevalence of sugar-cane disease in Bengal. 

For convenience of reference the various districts of Bengal Jrom 
which specimens were obtained are considered in alphabetical order. 


BHAGALPUR. 

linnha on —From this subdivision diseased speci- 

mons were received on two occasions The first lot of specimens 
was received with iremorandum No 573 A., ijaled 14th February 
1900 They showed clearly the presence of the fungus Colletotri- 
chum falcatunii B e«/, the tissues of the cane being permeated by 
the hvphae of the fungus, while its distinctive fructifications were 
present' just above the nodes. No other diseased condition w'as 
detected 

The second lot of specimens was received tow^ards the end of 
February Three varieties were sent bearing the following names — 

(i) Mandarta (2) Rounda, (3) Poundu 

They were said to be diseased in the following proportions respec- 
tivel> — 

(1) Mandarta • . • • 6 percent diseased. 

(1) Koiinda • . • • a „ r 

(2) Foundi • . • • 2 „ 

Practically no information was given regarding the mode of cultiva- 
tion. The soil 18 a sandy clay, manured generally with vegetable ash 

All these varieties of cane showed an* appearance quilt* different 
fiom that presented b) a cane tjpicall) affected with the fungus 
Colletotnchum falcatum, Wmt. 

On the surface of the cane there was several small circular open- 
ings about the size of a large pm head or small shot hole 

The canes were somewhat flattened, and had a peculiarly light 
sort oi led On sphitmg up the canes, the interior of each which was 
seen to luve been tiansformed into white tough fibres, with a some- 
what silky lustre These fibres were quite isolated, and could be 
lorn up through the crumblmg ussuc of the nodes with case and 
W'lthout bi caking T he fibies were in fact the fibrovascular bundles 
of the c^nc, which had become cjuite separate from one another by 
tlie destruction of the inter- vascular cellular tissue T he cause of this 
destruction was not at first evident, but further examination of canes 
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sent from other districti and showing^ the wue appearatiC6 aa the 
Banka ones, left no doubt on the matter. 

In almost all the other canes showing^ their interior trtnsformed 
into strands of fibre, there wer^ i*etected m abundance small beetles, 
belonging evidently to the genus Dinod^nts. These small beetles 
were seen busily occupied in buiru\%ing in all directions through the 
cane, and reducing the miervascular tissue to fine powder. They 
seemed to be particulzrtly fond of congregating about the nodal 
tissue They were rcpoatcdh seen in the tunnels leading from the 
shot holes" on tin »utfl*de of tlic cane. Sjiecimens of the beetles 
were submitted to Major Aloook, 1 .M .8 , Su|»ennten(lent of the Indian 
Museum, for identibcatiun. The\ proved to be new to the entomo- 
logical collection there, and according!) were sent to Europe for iden- 
tification. They have been identified as DinoderUS mlnutUS, 
f^abrtetus 

Ouing to the destruction of tissues caused by this DinodeniS 
it was practically impossible to obtain microscopic sections of the 
tissues, and consequent!) it cannot be said definitely whether the 
fungus Colletotrichum falcatiim, IVtnf, as present or not 
Probably enough it was, hut its destructive effect was infinitesimal 
compared to the ravages wrought b\ the beetle 

SttpouJ OH.— Specimens of diseased cane from this 

subdivision, collected in March, were received with memorandum 
No 1436 A , dated loth April 1900 

The vernacular name of the variety sent is CAinta, or TtiA, or 
Ketari It is grown on a sandy clav sod 

The percentage of diseased cane said to be about j 5 per cent. 
The specimens showed precisely the same appearance as the 
second lot of canes sent from the lianka subdivision. DinodcruS 
was found burrowing all through the tissues , ColletOtrlchttm 
faicatum, Went, probabl) also present, but if so, of quite secondary 
importance. ^ 

BANKURA. 


From this district specimens were received with memoraadum 
No- 1021 A. of 19th March 1900 

The vernacular name of the variety sent is Bhoort The amount 
of disease said to be about 12 per cent 

The presence of CoUetotnehum falcatum, Went, was 
evident from the naked-eye appearance of the cane and red patches 
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in ^ ttenoft, and was confirmed by tnicroscopic observation/ The 
presence of'Dinoderus was not noted. 

and Vishnupur au^diviniona.—Yiom these subdivi- 
sions of the Binkura district canes were received with memorandum 
Ko. 522 A. of 9th February 1900 The results of esamination 
were the same as those already given for the cadbs sent with memo- 
randum No loai A. 


Belieea 


•ogra. 


BEHEEA— E 1 R 

Specimens of diseased cane from this district were received with 
memorandum No. 868 A of 7th March 1900 Four varieties were 
sent — 

(1) Mango said to be diseased 50 per cent 
U) Bkoorlt „ „ „ 75 

(3) Bansahi „ „ „ 50 „ 

(4) Katar „ „ „ 37 5 „ 

(1) On examination Mango showed the characteristic appear- 

ance of the destruction of tissues by Dinoderus It 
was doubtful if the specimens were affected with the 
fungus Colletotrichum falcatunii Vl^ent 

(3) Bhoorlt showed precisely the same appearance as Mango, 
('3) Bansahi specimens showed very clearly the presence of 

the fungus Colletotrichum falcatum There was also 
slight destruction due to Dmoderus. 

(4) Katar —Of this variety, only a small fragment was sent 

and nothing definite was di8CO\ered 

BOGRA. 

Specimens were received from this district with memorandum 
No 1519 A of 17th April 1900 They were examined in the usual 
^way, and the presence of both the fungus and the beetle was easily 
demonstrated 

No report was received from the district as to the percentage of 
disease, etc 


Bvrdwav, 


BURDWAN 

Specimens received with memorandum No. 1843 
Mar 1900. The “varieties of cane sent were named (i) Kunri, (3) 
iSAamxere, (3) Ar/, (4) Kajooh, (5) Basia, 
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bisease percentage said to be >5 per Qent. Examintflan fehoired 
all five varieties to be affected with both CoUetotrichum fatcatUQIi 
and with Dinoderus. 

KAulifta Two varieties of cane were received 

from this subdivision with memorandum No» ssy A. of J3jrd Jaauaiy 
1900. Both the vaneties sent were unnamed and undisUngiiMad 
in any way. They are here called (o) and (^} — 

(a) Consisted of two small fragments of a greenish yellow-etem* 

med variety. They showed little or no appearance of 
disease enernally, except a few reddish discoloured 
patches on die nnd here and there. On sectiooi how- 
ever, well-marked red patches were seen, occupying 
half or more of the area of the section, and cCntimfOos 
at places with the discoloured patches on tho rind. One 
or two Urge bore holes were also seen, showing where a 
grub had been Microscopic examination showed hyphm 
branching freelv through the cells, and having the ap- 
pearance of Colletotnchum faJeatum, Wemf. 

(b) Consisted of two small portions of a purple-stemmed variety 

They showed the same naked-eye appearance as the 
greenish yellow-stemmed variety (u), but on microscopic 
examination h) phje were not detected in the sections 
examined 

* S^wigunge stifrdivision.— 'Specimens were received from this 
subdivision with memorandum No 779 A of 3rd March 1900, 

They showed the typical macroscopic and microscopic appearance 
of disease due to CoUetotrichum falcatum, Went. 

DACCA I 

Specimens were received on two occasions from this distnct. The teesa. 
first lot accompanied memorandum No. 571 A. of 14th February 
1900. On that occasion the specimens consisted of two snull pieces 
of cane quite dried up and useless for investigation purposes. 

The second lot of specimens were received with memorandum 
No. 133^ A. of 17th Apnl 19CX), and were distinctly better examples. 

The consent had the various vernacular names of Auek, Ganna 
or Gau^tm, Kooshur. etc. The disease percentage said to be from 
10 to 20 per cent. 

On examination hyphse of ColletOtrlchuin Calcatjum, Went^ 
were found in abundance in the tissues; Diooderus was also 
present but not to any great extent. 

S. 176^14. 



( »? ) 



The AgtieuUural 


SACCRARUli: 

Buyar. 


Diteaset of Sogar-coae In Bengal. 



Oavbluuiga, 


DARBIIANGA. 

Specimens of chsea^jcd cane were received from this district on 
two occasions The first lot was received with memorandum 
No 1438 A of lOth April igoD Two vaneUes were sent-* 
Rtora from Saran district and Bhuh from Darbhanga. 25 per cent, 
of the canes in Saran were said to bo diseased, and from 15 to 25 per 
cent in Darbhanga 

The excellent report of the Settlement Officer, North Bihar, a 
copy of which accompanied the specimens, draws attention to the fact 
that the sugar-cane cultivators dread the disease known as ' Ptlna* 
far more than they do the effects of Colletotrichum falcatum, 
Went, From the description of ‘ Ptlna ' I have no doubt that 
It IS due to DinoderuSi which has already been so frequently 
referred to 

The specimens of canc sent were undoubtedly affected with 
Colletotrichum falcatum, Went, but Dinode rus was respon- 
sible for most of the destruction 

The second lot of disease<l cane from Daibhanga was received 
with memorandum No 1525 A of 17th April The specimens 
showed precisely what the fust lot did 


Din al pur. 


DINATPUR 

Specimens of diseased cane were sent from this district on two 
occasions The first lot was received with memorandum No. 730 A. 
of 28th Februarv 1900 The canes of this lot showed the charac- 
teristic appearance of disease due to Colletotrichum falcatum 
Went Dinoderus was not seen 

The second lot of specimens were recened w'lth memorandum 
No, 1652 A of 27th April 1900. Five varieties were sent, bearing 
the following vernacular names — (i) Mugi, (2) Saheban, (3) Kheri^ 
(4) Kajla, (5) Banisha, About 5 per cent of each variety was 
said to be diseased 

All five varieties showed microscopic evidence of tlie presence 
of Colletotrichum falcatum, Went, in the tissue^lft Far more 
evident, however, and much more important as a destructive agent 
was DiMderus. This beetle was present in strength, travelling 
through and breaking down the tissues in ever\ direction, leaving 
the fibro-vascuUr bandies standing out like strands. 
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FARIDPUR. 

' Specimens from this district ^erc received with memorandum 
No fio7 A. of i6ih Febrnarr Hjoo They all showed extensively 
the effects of DinodemS} thongh the insect itself was not seen, 

Colletotnchum falcatum, was not positively detected. 

JAIPUR. 

Three varieties of ranc were recewed from the Jaipur Govern- 
ment estates with memor;indum No 1431 A of loth April 1900. 

The three varieties sent were — ‘• 

' (1) Bfla/ti said to s.miw about 6 percent diseased 

(2) Bhcula Muhhi „ very hltle disease. 

(3) hiOtt ly It f» »» 

All three varieties show'ed evidence of being attacked both by 
Colletotnchum faicatum, Weni^ and bv Dmoderus On the 
variety Bheula Mu\hi the characteristic fructifications of CollctO- 
trichum faicatum, Wtnt, were present. 

JESSORE. 

Bongong subdivision , — Four specimens of diseased canes were Jsiiors« 
received from this subduision with memorandum No 447 A of 
1st February iqoo 

Colletotnchum faicatum, Wen/, was easily demonstrated m 
the specimens sent The presence of Oinoderus was not noted. 

Jhenida subdivision . — From this subdivision a vinety 
rane, * A^o/a,’ was received with memorandum No 1434 A of loth 
April IQOO The diseased cancs said to be about 12 per cent. 

The specimens sent weic badly destroyed by Dinoderus* 

Colletotnchum faicatum, IVem, was not posiUvely demon- 
strated 

Narail subdivision — Specimens were received from this sub- 
division on two occasions The first lot of specimens were received 
with memorandum No 398 A of 29ih January 1900 

They showed the characteristic appearance of disease due to 
Colletotnchum faicatum, Wen/, which was also demonstrated 
microscopically The canes were evidently attached also by 
Dmoderus, as a few' shot holes were seen, but the chief destruction 
in this case was due to the fungus. 
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Dlteatet of Sttgar-cuc in Bengal. 

The second lot of specimens were received with memorandum 
No, 866 A. of 7th March 1900 

Two varieties were sent , — Dhuhundur and Kajlu About a 5 per 
cent were said to be diseased. Both varieties showed practically the 
same appearance as the canes of the first lot sent. 



MIDNAPUR 

Specimens were received from this district with memorandum 
No 1430 A. of loth April 1900. 

Four varieties were sent — 

(1) Shamiara. (3) Bhoori, 

(ay Bombat. (4) KajJt. 

The disease percentage was given as 25 

All four varieties showed the effects of both Colletotrichuni 
falcatuai» Wini, and Dinoderus. It was difficult to determine 
which predominated 

Ohatal aubdivisitm, Shamsara variety of cane was received 
from this district with memorandum No. 1531 A oi 17th April 1900. 

The disease percentage was given as 25 In the specimen sent 
Colletotnchum falcatum, Wtni, was demonstrated micros- 
copically. The presence ur work of Dinoderus was not noted 

Tamlfih subdivision —The same vanetv of cane, Sbamsara, 
was received from this subdivision with memorandum No 1435 ^ 
of loth April 1900 

ao per cent of the canes were said to be diseased 

The specimens from this subdivision showed unmistakeable, 
evidence of fungal hyphse in the tissues The real destruction, 
however, was due to the presence in abundance of Dinoderus 
which was busily crumbling the tissue to powder 


MONGHYR 

Wiiglgr Begusarai su&dfvMon.— Specimens of cane were received 

from this subduision with memorandum No 1023 A. of 19th March 
1900 

The variety sent was BhooU, About 5 per cent, of canes were 
said to be diseased 

The specimens showed very clearly the work of DinodeniS, 
which was* present in considerable numbers. The whole interior of 
the canes sent was converted into atnngs of isolated fibres. The 
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presence of Colletotricbum UkMtumt was not definitely 

made out. 

Jamni owMiiMon.— From this subdhrLuon specimens #ere 
received on three different ocoisions 

The first lot came with memorandum No. C43$ A, of lotli Apsil 
1900. This included three vaneties from Jamni itself 

(i) Mango I (a) A/amria. 

^3) JRounda* 



50 per cent of those varieues were said to be diseased. In 
none of these three varieties a as the presence of CoUctotrlchlini 
fadcatunii Win/, posithely demonstrated DlnoderuS was, how* 
ever, very much in evidence 

From Barbigha police-station three varieties were received at the 
same time — 

(1) Chinia, I (a) Kttar 

(3) Mnngo^ 

All three showed the destructive effects of DinodcruSy but 
CoUetotnchum falcatum was probably also present, though 
not positively demonstrated 

The second lot of specimens from Jamni subdivision was 
received with memorandum No 1527 A. of 17th April 1900. 

The specimens were sent from Sikandra police-slaiion and were 
of four kinds— 

(1) Sakor Chinia, I (3) Alango, 

(2) Mawrta I (4) Rounda, 

35 per cent of the canes were said to be diseased The results 
of examination of the specimens were practically the same as those 
got from examination of the first lot. The greatest amount of des- 
auction was caused by Dinoderus, the effects of Colletotrichum 
falcatum being relaUvely insignificant 

The third lot of specimens were received with memorandum 
No. 1528 A of xyth April The specimens were sent from two 
places — 

From Saikpora police-station were seitt^ 

(1) Chinia, f (3) Manoria, 

(3) Rounda, 

Chakai outpost, Nawadih, were sent— - 

(1) Mantria. | (s) Rounda. 
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All were eaid to show from jo to 2$ per cent, of disease* All 
the specimens sent showed much more the effects of Colleto- 
trichum falcatunii TVen/, than of Dinoderus. 

MURSHIDABAD 

Specimens from this district were received wiih memorandum 
No 1651 A. of ayih April 1900 Two varieties were sent, called, 
re«!pectivelv, SAt/i and Kajla, 50 per cent, were said to be diseased. 
The variety Sht/t was distinctly affected with Colletotrichum 
falcatum, Dinoderus w^as also present 

The vanity A'.iy/a gave no microscopic evidence of being affected 
with Colletotrichum falcatum, IVmf It showed signs, how- 
ever, of having been attacked by the grub of some insect, though the 
actual gcub was not seen. 

MYMENSINGH. 

Hymanainah A few specimens weie received from this district with memo- 

randum No 775 A of 3rd March 1900 They showed clearly the 
presence of Colletotrichum falcatum, Wen/, Dinoderus was 

noted as present. 

NADIA 

Specimens from this district were received with memorandum 
No. 1437 A, of lolh Apiil 1900. Three varieties were sent — 

(i) Shamsara, ( (2) Dhalt, 

( 3 ) 

Twenlv-five per cent of the canes were said to be diseased. The 
report of the Subdivisional Ofheer of Kushtia is one of the few that 
recognises the existence of at least two diseases — ‘ Bonga ' and 
* Berupoka ’ Bonga is said to be the more virulent disease, and 
is allributed to ‘‘an insect which enters the cane between two nodes 
and eats into it " The same report states that the distinction be- 
tween the two diseases is not very clear. This is not supnsing when 
we sec that the effects of both the fungus and of the beetle may be 
present in very var}ing proportions, or only one or other may be 
present. Of the three varieties of cane sent, Shamsara and Dhali 
showed the presence of both Colletotrichum falcatum, Wen/, 
and Dinoderus. The destruction wrought in the variety Kajli 
seemed entirely due to Dinodcrus. Colletotrichum falcatum 
was not detected 
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NOAKHALL 

Specimens were received from this district with memorandam 
No. 921 A. of loth March i 97 wit 
Khagra was the variety sent 
Less than 1 per cent was said to be diseased. 

The specimens sent seemed to be afifecledch lefly with Dioo* 
derus. 

It was doubtful if Calletotricbum falcatum, Went, was 
present. 


UlMklMlt. V 


PABNA 

Specimens of diseased csiu froin'ihis district were received with Pabaa. 
memorandum No 019 V ot luih Mctrch 1900. Two varieties were 
sent called . — 

(1) Kazla^oi a dark purple colour 

(2) Dhahundar, of a yellow colour. 


From 12 to 50 per cent were said to be diseased. The report 
of the Collector of Pabna lays speciil stress upon the destruction 
wrought by the pest Bong a " This, it is presumed, is the same pest 
as 13 mentioned in the report of the Subdivisional Otiiccr of Kushtis, 
referred to under Nadia, although in the Pabna report the pest la 
referred to as a * worm,' prcsumabl) from the “ worm-eaten " appear- 
ance of the cane Both varieties sent showed the effects both of 
Colletotrichum falcatum, Jftn/, and of Dinoderus. 


PURNFA. 

Specimens were received from this district with memorandum 
No 777 A of 3rd March 1900. The variety sent was unnamed. 
10 to 15 per cent, were said to be diseased The hyphe of 
Colletotrichum falcatum^ were easily detected in the 

tissues of the specimens sent The presence of DJnoderus was not 
noted. 


Pnrasa. 


RANGPUR. 


Specimens from this district were received with memorandnm 
No. 1650 A of 27th April 1900 The BUiety sent was Bhanda 
Jiiugu The specimens were affected chiefly with Colletotrichum 
fakatumi IVtn/, and to a smaller extent with Dinoderus. 
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SARAN. 

From this district specimens of diseased cane were received on 

( three occasions 

Tho varieties — Bhurlt and Chxnxa — were received with memo- 
randum No. 1432 A. of loth April 1900. The Bhurh canes were 
supposed to show three diseases— Muran, and Ukhra^ while 
Chinia was supposed to show only Murart and Ukhra. 

Examination disclosed merely the usual diseased state, the 
effects of Colietotrichum falcatum, Wenit and of Dinoderus 
being present m var>Lng proportions. 

Oopalgunge suhcltt^iaion.— Specimens were received from this 
subdivision with memorandum No 1530 A of 17th April 1900 and 
with memorandum No. 783 A. of 3rd March 1900. 

All the specimens received showed the effects of Colletotri* 
chum falcatum, Went, and of Dinoderus m varying proporUons. 

Sadar subdivision.— Specimens of the Bhoolt vanety of cane 
were received from this subdivision with memorandum No 732 A of 
a 8th February 1900. 

They showed the effects of Dinoderus. The presence of Col- 
letotrlchum falcatum, Went, was not clearly made out 

SHAH*U 3 AD. 

SbalMbad. Specimens received with memorandum No. 400 A of a9th 

January 1900 

Three small fragments of cane were received in not very good 
state. They appeared to be attacked with Colietotrichum 
falcatum, Went. 

SIBPUR EXPERIMENTAL FARM. 

Ubpar. From this place, three vanetics were received with memorandam 

No. a 18 A of 16th January 1900. 

Khar{, Shamsara, and Patnai Kusur were the varieties sent. 
Nothing could be made out of the Patnax Kuzur specimen, as 
it was quite desiccated 

Khan and hharnzam appeared to be affected with CoUetotri- 
chum falcatum, Went They also showed “shot holes,” but 
Dinoderus was not actually seen. 
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TIPPERA. 

Specimens were leceiveJ on two occaaions from this district 
wuli memorandum No 57s cf Uth February 1900 and memorandum 
No 78 1 A. of 3rd March 1930 

The presence of Colletotrichum falcatutn» was 

microscopically demonstrateti. Ihe presence of Dl&odorus was 
not noted. 



nppenu 


SUMMARY 

Out of .1 total of at 79 sets of diseased canes examined, in sOMBaar, 
only 10 was Colletotrichum falCQtum, Wen/, alone found. In 
7 Dinoderus alone was found In 3 nothing definite was 
discovered One showed the elfeets evidently of the grub of some 
moth, but the grub itself was not seen The remsinder showed 
Colletotrichum falcatum, H'enf, and Dinoderus associated with 
the destructive effects on the tirisues peculiar to each in varying 
degrees 

The disease percentages given vary from 1 to 75 The average 
IS about 335 

The wiiter personally is inclined to rate Dinoderus ss ptnedfrus thn 
considerably more destructive to the cane than Colletotrichum ™iReplst*^ 
falcatum, judging merely from the specimens sent 

From the daU it is impossible to say whether the beetle prepares 
the way for the easy entrance of the fungus or whether the fungus 
renders the cane more acceptable to the beetle. The fact is the 
beetle and the fungus were found to be associated with extreme- 
frequency > in the specimens sent. 

1 he fungus is named throughout this report Colletotrictuim 
falcatum, Wen/ It agrees exactly with the description of that 
fungus as regards us appe.irance in the cane tissues. Us fructification, 
and its development in cultures in sugar-c nc solution. 

It is beyond the scope of this report 01 the province of tlie writer 
to discuss the question whether Colletotrichum falcatum. 

UVff/, IS a form of Tricbosphxria Sacchari, Afarei, or a quite 
different fungus 

Method of CuUication.—The quesiien regarding Jhe modes 
of cultivation practised was answered in a somewhat perfuuAory 
manner, 
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favouring 
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Only one report, that of the Settlement Officer of North Behar, 
takes the trouble to mention whether any other crop than sugar-cane 
IS g^o^\n on tlie same land The soil in most cases is described as a 
sandy cla\ Judging merel\ from the ans\^ers rccened, the cane is m 
all cases propagated cither by tops or cuttings, the former being the 
tops of the canes cut off before crushing the remainder, the latter 
being anv joint having a bud Ratooning, that is, allov mg the new 
shoots to spring from the old roots of the preceding \ears crop, is 
not mentioned in an\ of the reports as bting practised 

As regards the conditions favouring the diseases found m the 
specimens sent, and the common sense remet lies to be emplo\td in 
combating tliem, the vriier cannot do better than quote some 
lemaiks horn the excellent report, al.eady referred to, sent in by 
i) H Kerr, E8q,C8, the Settlement Oflieei for North Behar — 
The culUxaiors all, howexer, agree that the disei^e (that is, the 


fungus disease) is much aggravateil, if it is not actualh ciused, bv 
stagnant rani water lying on the ground, and well-diamed fields 
appear to ciijcn immunity from the disease Fcnx of the culiivatois, 
howexer, ar< able or \uiling to take the trouble to ilo this prope'h, 
f e , diain Ibcii fields Another ciuse is llie ean less sl lection of 
infected slips of cam for pUnling Some old culuvatois sen, llat 
the introduction of the nc\x iron mills, x\hieli ha\e been general during 
the last ten lears his kil to greater earth ssness m this matter The 
old })riiniiiM eountr\ mills xxerc fed with small cuttings of cane 
about si\ iiiehes long, and thus the inteiior of e\er\ cane x^as 
examined, and those xihich showed sim]»toms of the disease were 
lejcettd f(tr plaiilaiion purposes Ihe new mills, on the other hand, 
are fed with whole eancs, and, it is said, so much caie is not now 
txerciseil in selecting cuttings for planting purposes as formerly 
Much mux be done to prevent the disease bx careful selection of 
he.ilihx slips lor planting ])urposes, and b) proper drainage of the 
land ' 


The writer has merely to add the suggestions that xxhere the 
disease is particularlv prevalent, the ground should he thoroughly 
cleared out of all cane, and all deeaxmg lubhish burned, and 
some (ilhcr crop or crops than sugar-eane growTi for one or two 
years at least 

^ No doubt, it all this were Ihoroiighlx done, ihc disease could be 
stamped out, but is to be feared that the adxice is but a counsel of 
perfection to the ord nai) raiyat. 
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I or a comprehensive account of sugar-cane, its culture, its 
«ncmie<!, and its diseases, and inodes of treatment thereof, the 
reader is referred to Krueger's Das Zuckerrohr und seine Kultur, 

Mrig lebiirg. i 8()9, where ther]^ as also to be found the bibliography 
of the subject * 

The table given belo\i shows the disease percentages and the 

results of examination of the specimens sent in a concise form. In alma reiSitui 

, of omnilna* 

some the disea-tc ix:rcentages aivi vernacular names are not given, tloaof 
as these ‘’pecimerjS Wf^re forwarded bef<trc instructions on these 
points wore issued 


In X'*l M H- 
Baiikdi %ubJtt u on 


Supiul ilitto 


1 1 M4r<idiru 

I 

/ Koiirdi 
' t !*< iiixii 

I ( h nla Tikli 
I Ketin 


B^nkuri* — 
hadar and S tinpn 
■ llbd<\l%IUQR 

lEHtkA 


nocRA— 

III RDW»N — 

Khulna ■ul>dt\ irIou 
K anlganj rlitto 
Pacla— 

Darihanoa— 

DiSAjruR 


Not KMcn 

ii Mango 
jy niiiiorli 
3I Dankahi 

U) Kent 

Unn-imed 

(1 Knur I 
\i Minmiara 
U' I’urt 
(4) Kajjoii 
It I Bri«ia 
\ariet> * 
lA) 

Kuuric 

AuLk, Gaui>a eti 
Bhull 




I Unnamed 
II u; Magi 
(.) bAhcban 
(3) Kberi 
10 Kajia 
( ) Banitha 

UDnamed 


Not pl\cn 

SO 

7S 

SO 

37 S 

Not given 


35 

Not given 

10— 2U 

IS— >5 
Not given 


I (I) Bciaii 

I (1) Blico'a 
kbi 
(3) Non 


Mb ' Vcr> liUle 


n 


Not gireo 


Krrllii or Examination 


Dlno(*triii in i *rolMl>Iy Col'eto 
truSum 1 ik Al n 

IMUu ilitto 

iMtio ditto 

Ixtto ditto 


Lullctolrk Sum I ilc ituin M « mj 
Ditto 

DinodeniR 

I'lTto 

( (lUc litn hum Calc ilum, U'tnl, and 
Dlnoderua 

Not deliiiite liiscovercd 

( nltctiitrichiini fakat im, H'int, and 
Dlnoderua 

Ihtto ditto 

Ditto ditto 

Ditto ditto 

DtUo JtCio 

Ditto ditto 

Dilio ditto 

Notlilrg driecteJ 

CoilelotnciiLim faicatum, tyent 

ColiclotTirhum fTicatum, ft tut, 
ahundaui and Dlnoderui aln 
present 

Collciotrkhum [alcatum M ent, and 
Dlnoderua In abundance 

CoUctotrlchum faicatum ff'tni 

Collctolriclium faicatum 
doubicdlv preaent, but the deatnic- 
tion chichy earned by Dlnoderui^ 
preaent in abundance 

Chief dcitiuctive agent Dlnoderua 
ColLetotrlchum faicatum ITtut, alao 
pieicnt 

CoUelotrlchum faicatum, ft ini, and 
Dinoderua 

Ditto ^Uio 


Ditto 


ditto 


TnbaldP 
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V irletv of can€ 


Dlieose 
percent.' KC 


Reiulti or Examination 


jBIIORl — 

DunKong lubdh lihn 
Ihenida ditto 

N a rail ditto 


Ghatal inbdlx Inlon 
lumluk ditto 

MoNOHva— 

PegUBar^l GubdiU 
lion 

Jamni iiibdlvliloii 


Barblgha poiice eta 
tlon 


SikmVra police sta- 
tion 


MoNoii^a— 

Shalkpora police 
■tat (on 

Ch «kil 0 u t p 0 ■ t, 
NawadlK 


Unnamed 

Nota 

1 Unnamed 

II (il DhuNander 
(il Kajli • 
(i) ShamAara 
(jj Botnbai 
('i) nh ion 
( 4 J K'jM 
Shamiara 
Ditto 


Not gi'cn 
1 1 

Not given 


( ) Mango 
lai Mineria 
Ij) Rouiida 

til Chinia 
I a' Ketir 
1 31 M ingo . 

til SikirChlnla 
ta) Minerli 
31 M ingo 
^4 Round 1 . 

lilt hinia 
■ a Mdnerii 
,3^ Rounda 
Manerla 
Rounila 


Muriiiidarmi 


I (a) ninll . 

I *11 Kiili 
Kh igr-i . 

(i) RaxW . 

! (a) Dhalihundur 


Blwnda Mugl 


Gopalgunge lubdi 
tlilon 

Sailar tubdl vision 

SH All A SAP 

biaruR Expkrim&n 
TAi Farm, 


Unoimcvl 
I BI111U 
Unnamed * 

(1) Khari 

(a) Shamtua 
I (3I Pitnilkuiur 
Unnamed 


Colletotnclium Lilcatum 

Dinoderus present 
Co’letotrlLliuni falc itum, n en*, 

I Lhlefl> - 

I Ditto ditto 

I Ditto ditto 

Col etotrkhum fak lUm, M rif ml 

I Dinoderus »eT present in .*bout 

e«|u il proi'iirtlonb 
I olietoini bum f *U: vtum if f >» 
Dinoderus cliielk, Co'lctotrklium 
,ilsij picsent 


All tlicse specimens 
I greatest Rmount of 

caused b\ Dmoderui . 

I of Cidlelotnchum fdcatnm If rni, 

If prt sent at all, being reUlhely 
I inslbnibi- mt 


All lliose speiimenB shoued much 
more the elTecls of CoUetotn- 
chum fdcitum, ffeni, tiuui 01 
Dinoderus 

Collelotrichum file turn, ir§nt, 
and Dinoderus 

Alt liked b\ the grub of a moth 


I undetermined 
I ( o Iclotrichum 


Notgixcn I ( o Iclotrichum falcatum, fTei'f, 

1 ihicHv 

as Collciotiklium f dcatum, If’enfi 

I Hid Dinoderus 
a^ Ditto ditto 

as Dinoderus. 

I I)itto 

,a_so Collctotrlchiim faJeatum, U'tnt, 

and Dinoderus 

,a_so Ditto ditto 

10— IS Collelotnchum falcatum, »tnt 

Collelotrichum falcatum, fTrsf, 

ac DioorlSruB chiefly, but Colletotrl- 

chum falptucn also present 
Not alien CoUetotrlcWnn faJcaluoi, 

and Dlnodenis 

Ditto ditto 

Ditto ditto 

'* Dinoderus 

CoUetotrlchum falcatnm. H trt 
” Apparently CoUetotrlchum falca- 

*’ 

Ditto ditto 

” Nothing made out 

CoUetotrlchum falcatum. ft mi 
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The question U often anke^ how far have the remediut 
measures pursued in Barbados been tried in India* 

The recommend.itions contained m the AVie; BulUitns might be 
summarised in the following n lea — 

/j/. — The btst plants must be selected from uninfected areas 
and bofo - p’aniing should be d'ppcd in dihinfection 
solution*^ 


2nd - ut nut find destro} the diseased cancs all through the 
growing season and buMi them carcfull), tf posttblt^ on 
ikt spot 

7ri — Destroy all trash slumps, etc , by burning after the crop 
has liten reapeil 

4th — Carr\ out rotation of crops, where pOB<^iblc, basing pre- 
viously destroyed all the trash, stumps, etc , (according 
10 rule 3) 

— Aim at the production of or discovery m other localities 
of immune varieties 

Where root disease is present ratooning should be 
abandoned. 


As having a bearing on these recommendations 11 may be as 
well to point out that Went lays great stress on the fact that 
Colletotrichum falcatum is an miemal fungus That is to say, 
it IS produced within the issue of the stem, whereas the nod-fungus 
(Trichosphaena) may be spoken of as external. Stems con- 
taining the former fungus may be cut down and carried to a distance 
without nsk of distributing the disease to neighbounng canes. Stems 
«ith the latter would shed the spores and widely distribute tlie 
pest, if earned from one held to another. Went further explams 
that if Colletotnchum beanng stems be allowed to dry they 
become dangerous. He accordingly urges that canes containing 
Colletotrichum should be burned while still wet. It would 
thus foPow that stems with nnd-fungus mutt be destroyed on the 
spot (Rule a above) It would seem that the recommendations to 
avoid ratooning has special reference to the root disease. It has 
in fact been affirmed that sugar-cane affected by rind-iiingiis may 
peld a fairly good second crop on a ratooning stock and that that 
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Sugar. 

particular di^cise ib not thereby neccswily perpetuated by fhe act 
of ralooning (Rule 6) 

So in the same \\ay the burning of the trash it g , leave®, Rule 3) 
would appear to ha\c its foundation mainly in the ciicum'^tance that 
in Mauritius the cane-bonng moth is credited with spinning its 
cocoons in the dcca)ing Iea\es In countries with a distinct winter 
the possibility of such hibernation is doubtless an important consider- 
ation The burning of the lri«.h has the aihanlage no doubt of 
destrojing an\ spores that may fall from the stems in addition to 
eradicating insect pests, but wc are unaware that any one of the three 
fungal diseases here more especiall) dealt with has a resting stage 
in the lea\es On the other hand, the act of burning the trash 
removes a large and important source of manure, and the practice 
has by' some planters been condemned. 

Selection of I With regard to the selection of shools to be cmploied as seed 
fRule i), a diflercnce of opinion would seem to prc\ail even among 
Furopean planters and scientilic writers In India the nitives select 
from their fields as seed onh the hard and less succulent canes, or 
portions of canes, the canes in fact that would mcUI little sugar 
This view IS supported b\ some West Indian planlcis who affirm that 
the plants thus obtained aie more healthy and \igorous On the 
other hand, as the result of recent experiments it has been urged that 
onH the canes most succulent and richest m sugar should be so 
employed, the resulting crop being rich in sugar The idea would 
seem to be that while }Ou ma> lose in vigour you gain sugar- 
yielding capacitN, bv the selection of the ven best shoots as seed 
But of course in both cases the plants selected for propagation must 
be free from disease 

But while different opinions maa exist on one or two of the 
recommendations advanced bv the Kew authorities, Rules 4 and 5 
have met with universal acceptance It is perhaps safe to affirm 
that the improvements effected m the eradication of cane-diseases 
have mainlvi if not entirely, proceeded from the cultivation of 
immune slock in place of that found liable to disease (Rule 5). In 
fact the above recommendations (except the selection of immune 
stock) may be said to be covered by the adoption of ordinary systems 
of clean and careful agriculture In India rotation of crops (Rule 4) 
IS univei^all) pursued, and always has been Sugar-cane cultivation 
occupies but « very small percentage of the r>ot’s lands The plots 
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selected for sugar-cane are heavily manured the principle being 
universally accepted that the succeeding crops benefit Vfcry largely 
iherebv In fact sugar-cane is in India cultivated (in the vast 
majority of distrirts) according to sy sterna that leave little room for 
improvement It is a vorv profitaMr article and '*vill pav for higher 
cultivation than can be bestowed on almost anv other field crop. In 
few instances arcnrdingly are the selected plots again brought 
under sugar-tanc sooner than ifter an interval of thres veirs In the 
\Vest Indies and (Aher parts of ihe wt^rhi, on the other band, rotation 
IS next to inip(>ssjliV 


lIBCOII- 

^MBHDKD 

RBHBDISA 


Reooro 

mend«d< 

Indfa 


'I hr fd’lowmg iron) ih* ('iiicii! rejdics to iheOuvernment 

of Inciu s • iKpiiritfc is u* the hoot ‘. on ot the Darhados methods 
niav be here given — 


Madfus — Dr Bourne tMi lns fiovernmc*nt Proceedings | 
No 12*", ij" A f/i the jrd March Jc-iyS, page 4. andl 
again in lioirds PiOiccdinc'S No 151 of y 1 luoe if*99, j 
page 8; j the lecommendaiions which have ; 

alrfidv tiecn recorded is *hofcc piildished in the Kew 
ilit/ius lie does not sav how fw. these have been! 
adnpiiMl bv t* c Indian tuliivators ()n the other hand, 
Mr V A Brodie, ColIcLtor of (jodivcn, characlenses 
Dp Bourne’s r commendations as clra‘-lic and adds that he is 
vtiv doubtful it ^nhe rvois will adoj»t them nil ilnvcn to do 
so bv lurih* r hisbcs, for ihe\ do niA coincide with any of 
their views which are ihvt the reddish fungoid growth 
&}>oken of b} Dr Bourne is a c>>nse4ucncc and not a cause | 
of the cb^c ise ' 

Mr Barber (with sjiecid rcfccncc l** ^crch or the svmcwhai ■ 
''iinilar disease b'und h\ him in Coimbatore; recommends , 


raiooning in Ic abolished , to obtain Scieh-free slock , to 
piociirc inrnunc variciics , and to prictise a rotation of 
croj s (^Madias Board of Revenue Proceedings No. 151, 
ditcil 3ril June 1899 page 17). 

Bingdl — The Director of Agriculture remarks that this province | 
IS not at present verv seriously affected by any disease 
The Collectors of Nadia and Pabna refer to the methodb 
pursued in dcslro>ing insect pests, but m nene of the 
ijgal returns IS an) me ni ion made of tlie treatment of 
fungal blights 
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North- Western Provinces, — The Director of Land Records and 
Agriculture^ referring to a fungal pest, s^ys that ** the 
remedies adopted by the cultivators consist of the selection 
of healthy seed and of the abandonment of those varieties 
that suffer most *' 

Punjab and Central Provinces — In the Punjab no disease has 
been recorded, and of the Central Pi ovinces no special 
remedal measures are mentioned 

Bombay, — No report furnished of the remedial measures 
pursued 

Burma ani Aysam — No mention made of special measures 
being adopted to combat fungal disease if present 


There would thus appear to be no further remarks 
to offer on this subject than have already been made 
India has penodicalh suffered from severe outbreaks of 
cane disease, most of which have been very possibly of 
a fungal nature Put it may, in conclusion, be repeated 
that a rotation of crops is universally practised and 
that the principle of selection of immune stock is also 
well known and very pencrallv lollowed It would seem 
that these two measures jre of the utmost importance, 
and iiccordingh that they should on every opportuirtv be 
ur^^enllv recommended to the attention of cultivators who 
niav not be aware of their vilal importance In badlv 
allccled areas it mav be desirous that Slate aid should be 
extended to enable the cultivators to procure s'oek of 
iininui e fonii' 
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EXPLANATION OF PLATE 

(i) — Node of caag showing fructifications Colletotri- 

chum falcatunii IPFmA— little black dots appear- 
ing un ler a lens like tufts of minute black hairs. 
Nat size 

(“') — Longitudinal section through portion oi 6ane affected 
with Colletotrichum falcatum, IVen/, Nat 
sire fj be contnsied with Fig lo. 

(j) ^roruon ot 'icction through a fructification seen in 

F>g : The ft.ngus m>celmm shows a stroma, 
giving rise *u rigid maUicellular hairs The conidia 
or renroduclive bodies he between the hairs. 
lhe> are not represented. Mag. Semi- 

diagrammatic. 

Fig (4 ) — Two conidia isolated They are set free in mynads 
from the fructificalion tufts Mag 
(•>) and (^6) — A conidium germinating m an artificial 
sugar-cane culture after 24 hours 
Fig (y)— After 36 hours' growth Formation of a conidial 
bod>. 

Fig- ((S’)— H^phDe of Colletotnchum falcatum, Wen/, in a 

young state in a cell of a cane sent from Narail 

Jessore The hyphx were quite colourless. Mag 

*- 1.2 

1 

Ftg (9) — Hyphse in an older state, in a cell of a cane sent from 
Narad, Jessore. 1 he hyphx were coloured a sepia 
brown unt. Mag 

Fig, (fo ) — Longitudinal section of cane, attacked by Dino- 
derus Contrast with Fig. a. Nat. size. 

Fig. (//)— Dmodcrua— Mag f 

Fig. (11) was drawn by one of the artists of the Indian Museum, 
by kind permission of Major Alcook, I M 9 . 
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my PROPIRins ,.i. INDIVM GLKWItJM ROOT. 
By Mn D Hooper, F I C , F 0 8. 


Spocie** of Ocraimim or Cran sbill growmc: in P urope and Asia^ 
have tKcn known from remote limes lo j)Osscss medicinal virtues, ! 
Diosoondps niciitioiij a pUnt ca'Ied 'ronmoi as emploved for its' 
aslrinccnt j)ri>}>,rliLS and Pliny alludes to two species which were 
known 111 Ills time 

'I he root ot ilie Herb Robert (Geranium Robertianum, 
Zfrt« ,) was toimerb much used in I urojiean Medieine for fever, 
consumption and jjiuiui’cc, and e\t« mill) as a resolvent to swollen 
breasts and tumours The herb is now almost entirely neglected 
In main parts the United State', the root of G. maculatUIXl is 
esteemed as one ot the best indigenous aetnngenls, and is included 
in the Natiorul Dispcnsalor) DiarrlKca, chrome d\scntery, cholera 
infantum and hjtmorrliage are the diseases for which it is specially 
recommended It is s nd to be tree from the unpleasant taste and 
odour of the common Furopeaii "’peeics of cranesbill 

Dp Edward Staples m 1^29 lound the American drug to 
contAin tannic and gi'hc acids an i a red colouring matter. This 
result was confirmed 111 1803 as the result of an investigation 
bv Mr Tilden Messrs Trimble and Peaoock in 1891 again 
examined several samples of the fresh and dried rhizome and found 
gallotannic acid to occur to the extent of 3 2 to 6 7 per cent in the 
fresh, and 9 7 to 27 8 per cent m the absolutely dry drug. This 
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The properties of Induin Geranhim root 

principle is present in largest amount m April just before the plant 
blooms, anti rapidh decreases until it reiches a minimum in October , 
thus poiniim? to the possibility of its being a storage material to 
assist the plant in bloommc: and perfecting its seed 

The astringenc\ of other plants of this natural order has been 
obser\cd in other parts of the globe For instince, the root of the 
wild Telargonium (Monsonia ovata, Cav ) of South Africa has 
attracted attention for man\ tears, and was probabU brought to the 
notice of the early settlers bv the natives. Tins plant is called 
Kitta or Getta by the Kaffirs, and being very astringent, it hdS been 
used with great success in dysentery 

The Kaflirs simph chew the root, which somewhat resemblts 
that of the gentian, but a more palatable mixture is made bv boiling 
four ounces of the root for twenty minuies in a pint of milk, and one 
01 two tablespoonfo^s are given every two hours. Mr J. Maberly, 
M R C.8 , published a long record of cases in which a tincture 
of Monsonia was employed successfully in dysentery {Lancity 
htbrtiary 6, 1897, page 368) The plant is collected in January 
and Fcbruirv trom the Vaal River district Mp J Medley Wood, 
Curator of the Hotanic Gardens, Durl>an, states that the root of 
Monsonia biflora, l)C,\s also used for the same purpose in 
Natal A figure of the jdant wIiilIi is called the Cape remedy for 
dysenterv, ipiicarnl 111 the Cape A\incuUural Journal for 1897, 
(vol A', p 50) In the accumpinying arlKle written bv Mr P 
Maoowan, the Government Botanist, a member of the same natural 
family, Pelargonium reniforme^ Curl , is also said to have a 
local reputation for dysentery 

Dp j Gordon Sharp, of Edinburnfh, has recent! v examined an 
authentic sample of Mousonia ovata root, and he found the chief 
consiiliient to be gallotannic acid The non-toxic nature of the 
root, and the absence of any appreciable quantity of glucoside or 
nlk^loid, influenced the author in concluding that the drug was an 
unimportant one as a medical agent 

The conflicting opinions with regard to the useful administration 
of these roots is no doubt caused by the different ages at which they 
are cohccied, and the seasons of the year when they are richer or 
poorer m the yield of their active principle 

Thcro are four species of Geranium desciibed in the Dic- 
iwnary t/ Hionomu Ptoducfsc/ India, vte , G> nepalcnSCi Sweet, 
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G. ocellatum, Camh , G. Robertianum. Ltnn , and G. Walli- 
Chianum, D Don The first and the last named species, on account 
of their greater importance and ^^lde distribution, are accordingly 
here referred lo in some dcLad 

Geranium nepalensCj , FI Br /ad, /, Wighi, 

IlL I ijjt t 59 , lnt\ Kew II , 1020 

Syn-— G br 4 Nium RADK ANS BC , G, PALLinuM and G fatens, 

Royle^G ai - five , IV A , G A rsotti as v m, Steud. 

Vern — Bhanda, Hinn , Bhanda, R(H>t in bmzars-rt^tti/, ckand^ pn 

Refeceacea — W A Prod , / , ? , Sievuri, [ b Pi , 36 , Botany 
of iou* tn liiizara %n Agrt Hurt Soe of India 
(old settes)^ \IV , 16^ Phormacog Indica, 

/, ^4*^. Badtn Puu^eU Pb Pr , 334. Atkinson, 

Htm Dtst , jof 

liahhtat. —A herl»iccnus prostrate plant, common throughout 
the temperate Himalava at altitudeb ot from 5,000 to 9,000 feet, 
found also in the Khabia Hills, the muunlains ot Southern India, 
and C e)lon Distributed to Yunnan 

JDj/e. -Dr. J L Stewart suieb that the root forms an article 
of trade, being brought from the hills to the plains of the Panjab, 
and sold as a d)e« Mr W R Lawrenoa in Ins “ Valley of Kashmir" 
speaks of the roo's of G« nepalense being a common substitute 
fur Rubia cordifolia and of their both being known under the 
name of Mazait, or Ala fit, probablv derived from the more fre- 
quently used vernacular Afanjit This was said to be used for 
dyeing wool for the carpel manufacturers 

In 1896 steps were taken by the Reporter on Economic Pro- 
ducts to obtain a consignment of the root collected and sold in 
Kashmir under the name of Bhanda (Geranium) A parcel of the 
dye material was received from the Governor of Kashmir in Apnl, and 
this was identified as the root of Rubia cordifoha (Reg No 7432} 

Subsequently a further packet of roots was received from the 
Conservator of Forests, Kashmir, and these had the characteristics of 
the genuine article, and were registered as Geranium nepalense 
(No 10098) In December 1899, Mr J F. Duthie, FL8., Director 
of the Botanical Survey of Northern India, forwarded from 
Saharanpur some authentic specimens of this root which had been 
collected a few months previously in the rainy seag^ These were 
recorded under registration number 14648 Mr Duthle’s speci- 
mens were much smaller roots than those from Kashmir, and, 
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as will be sclh from their an'ih‘'is are of a diflFerent composition 
The larger ronig from Kashmir were c\lindiical and shri\ered, about 
3 to 4 inelies iii Icnicih, dark brown m colour, with reddish-brown, 
close fricture A section of the root showed a nnp; cf ^dlowlsh 
dctichcd w ood-wc'ltjes near the cimbial line, half wa\ between the 
circumference and centre 1 he' root ha*! an asLrim;cnt taste, and 
a faint odour of tin I he roots from Sahiranpur were only one 
to two inches in lenj^th, icd«hsh-brow n in co’our, and beset with 
numerous fine rootlet*; 

Ihev allor<lcd the ollowinir comi>osition on ainhsis — 


'1 innin 


ka-hmii 

4 ^.SS 

Saharanpur 
lu S2 

tjt ranium-i ( tl 


7 

^ U 

T It 


7 % 

S 4 

‘sinifii , jriim, cle 


Ilf") 

040 

Si.irch, tie 


0 0'^ 

' 7,2 28 

( Hide tihic 


(J su 

I0 4 *i 

A h 


4 ^5 

I 2 JO 

M Hist me • 


10 10 

1 2 00 
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It IS Billed in m,i afthn Ivh .z (p 24'0 that this 

root afloi(K ibini-lante of nil inloiinnu: mallei und is used lor 
eohiumii; oil hk* ill met (Onosma echioides) , but ih' above 
roots oil ben,}, n \ n.i, lound in j-O'^s^ss no ^udi j'loperiv 

0 Geranium Wallichianum, /> D ‘V 11 JJt Im , i , 

It ,/ ,j/. Ini KtiC //, 


Vern — I uuiKn N -W I* hud K'SH , Foots Mam % ran, \i i 

References — I>?I F' Iu/'m JT Pnn'^maenp IndtiCi I 24S 

f on /jtfH Jti t ,i»7 A#’® Bui t >1 lAgft p 2Q 

Habitat, — \ herb with liiire lihiish Oo \crs. native of temperate 
Hull iliv I trom N( pil to INIurrec it alliiiides ol 7 0:0 to ii.coo feet 
Aitehison liso ilcsenb.s u is nn t with in the Kuram Valley, “ amonG:^t 
bushes t lass .mil bold lers whcic iheie is inoitlure, from 8,000 to 
10,000 fei I ' 

Asadve- iKq^ Brigade Burgeon (reined) JET Aitohieon, 

‘ “ C I E , F R S sent a considerable qii.iniiu of the dried roots to Kew, 

Ihei were si It. d to he lir^eh list d is a d\e siufl m Kashmir The 
roots WLie ‘'ubuuited to J J riummel, Esq 1 Professor of D>eing 
111 the \oikshire Col e^^e, Leeds, who furnished the following report 
to the biicclor of the Kojal Botanic Gardens, Kew, in December of 
that vear 
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“Fnclosed I now «^end \ou samples o* calico printed with I 
aliiminiuni and iron mordanls ind d\ed wiih roots of Geranium 
Wallichianumi trom Ki^hnur The dark s ev given by the* 
iron moiiKnis, and ihe ])ale btilLd sclio^\lsh lints on the aluminium 
mordants show inat these roots contain csseniiilly tannin matter 
iinacconi]nnu d by aiit mordinl (h ting colouring maltt r hir which 
cotton has a natural aiirafinn but viliicti must be regarded as of nc 
coinmercul impoiiarrc indeed, regarding the roots as a useful 
linnin matter lUe jiresi iicl ui this i. i colouring matter is somewhat 
objection \ble 

“In compansoTi \mi' Sum.uli md Mvrobalans. patterns d>cd 
v\ith .liiL,h arc CM^'o'.ed u won d Mjii'car that G. Wallichianum 
roots are about equid to the iittci as i girds amount of tannm matter 
jirc*' ni nnd I ha\ ‘ no l"iihi tlie\ could l*e ii'^cfullv cmi»lo)ed by 
the d\er lor ccitMn piirpn f s eitln r in (he form ol powder or as an 
extract m the s one iiicnnrr as othi i tiniiin nutters arc employed " 

Tan Professor H R Procter, of the Leather Industries Labor- 
atory, ^ oikshire t oll< ge, L* t ds ‘.u>)niiiLeJ the following results of 
hiS aiiaUsi ol the roots of this plant to the Lireclor of Kew Gardens 
in December, i&yf — 

“ 1 he sample nl root i ontains ^35 percent of matter soluble 
in water and, determined b> the gia\ line inc hide powder method, 


OF G VfMf 
UCHlANUl. 


Ai a tan 


gives — 


1 inning inaiti . 'bs«iiM(lhv link 
*si i]ii] ill III Ml [ 11 mil ^ IV II 1 1 I 
\<mi ililc liljic and iiisulnblc • 
Mvistiiic • • • • 


2 *? 7 
17b 
41 f> 

rr>o o 


The colour of the extract is somewhat dark and reddish, but that 
of leather tanned with it is much brighter than might have been 
expected from the appearance of the liquor, and there certainly 
seems no reason wh\, P the material can be obtained m sufTicient 
quantities, it should not form a valuable addition to our tanning 
materials The leather produced is somewhat darker but not very 
dissimilar to that obtained by the use of canaigrc root (Rumex 
hymenosepalum) " A\w Dulhitn, January 1896, page 30 

A sample of roots ol G. Wallichianum was collected by the 
author in Mussoonc in the month of September 1900 These had 
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a similar appearance to those of the samples of G. nepalense 
from Kashmir The roots were long and shrivelled and the section 
showed the pcculur ring of wedge-shaped bundles of wood. The 
chemical analjsis revealed the following composition — 


Fannin . 
Geranium red . 
Fat 

Sugar, gum, etc 
Si vreh, cLc 
Im1)Ic 
Ash 

W atcr . • 


-^3 oo 
7 49 
54 
H 15 

1456 

12 41 
470 

14 15 


10000 


- This root was tested, as m the former sprcics, to ascertain if it 
contained a red colouring matter soluble in fixed oils, but no colour 
was communicated to ihe oil after contact for one month There 
IS sufiicttnt evidence, therefore, in concluding that the roots are 
distincth a tan and not a dicing agent 

Medicine.— Or Aitchison writes “At Alikhel a native brought 
me the stems of ihc plant which he said was a rare and valuable 
medicine” , and in another passage “ The rhizomes of this plant 
were brought to me (said to be from some hills 30 miles off) as 
the manu ran, a good medicine fur sore eies This is doubtless a 
local substitute for the true mamt-ran * r , the roots of CoptiS Teeta, 
Wall ' Mr Duthie states that m the village of Jumnoln it is 
eniplo}cd as a cure for toothache 

hni]uiues having recently been made respecting the properties 
of the wild geranium roots of this country, it was thought that the 
publication of the above facts would be of interest It has been 
obseived that the roots of two of the commoner species yield from 
10 82 to 43 58 per cent of tannic acid similar to that of oak-galls, 
but the amount of this principle vanes with the age of the plant and 
the season of collection There is no doubt that we possess m these 
roots a simple and useful astringent which might with advantage 
be cmplojcd more widely in medicine or the arts than it has been 
hitherto 
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BRASSICA SPP 

(MUSTARD.) 

[ DtcHonary of Economic ProiuctSt Vol / , B. 799‘9S5* ] 

Consult Asfncultural Ledfi:er No x of 1898. 

On the SFEDS of SOME SPECIES of BRASSICA and SINAPIS 
WITH REFERENCE ESPECIALLY to I HOSE of INDIA 

By DR W KiNZEL, of the Agricultural Station at Dahme, Brandenburg. 
[ Translated from *Die Landwirtschaftlichen Versuchs^Stationen/ Vol, 52, 
pages 169-93 ] 

[The accompanying paper by Dr. W Kinzel forms a fitiing sup- INTRO- 
plcment to Major Pram’s article on “ Mustards Cultivated in Bengal ” 
published in The Agricultural Ledger, No i of 1898 Major Prallli 
in the above article, has classified m a botanical manner the vanous 
mustard plants known under the \ernacular names of Ton, Rax and 
Sanon, and has completeU revised the whole of the species and varie- 
ties of Brassica cultivated m Bengal Dr KInzel, of the Agricultural 
Station at Dahme, was supplied with authentic samples of Indian 
mustard seeds, and he proceeded to make a microscopical and chemical 
examination of them in order to compare their properties with those 
cultivated in Europe The special feature of Dr Kinzel's important 
paper is the careful estimation of the mustard oil m all the samples 
submitted to him The oil here referred to is not what is known in 
the bazars and used for domesuc purposes in India, but the essential 
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or volatile oil which is the pungent principle of the seed The 
essential oil of mustard ts a liquid composed of carbon, hydrogen, 
nitrogen and sulphur in definite proportions and known to chemists- 
as alhl-thiocarbimide Reports on the jield of the sulphuretted oil 
in mustard ha\e been quoted m some publications and the results are 
disparaging to the Indian seed But owing to improved methods of 
anaUsis devised by Dpb. Dirck, Sohlioht and Forster, it has been shown 
that there is not such a very wide difference m the pungency of 
commercial mustards 

In the Annual Report for 1893 of Messrs. Sohimmel ACo., Leipsig,. 
the following percentages of mustard orl are quoted — 

Russian seed . . • • 4— 5 

7-8 


on 

»erc«ntaa«s 


Dutch 
Italian , 

East Indian , 
German , 


•6-7 

0-7 

7 


These conclusions are borne out b> Dr Kinzel, who shows that 
the average vield of Ton seed is o 549, Rai seed o 814, and Saison 
seed o 708 The translation of his paper follows 


Objectlom 
to use of 
on cake 
exist 


The structure 
or the seed 
eoat Indicates 


a possible 
dfagnobls 
by It 


The latest investigations on this subject seem to show that, at any 
rate under certain conditions, the use of mustard oil-cake is not alto- 
gether free from objection * It is, therefore, important to devise some 
means, as lar as possible accurate, >el at the same time easy to use, of 
recognising under the nncrosvoi)e the seeds of the vanuus species of 
Brassica and SinapiS that Mcld mustard-oil This is particularly 
necessary 111 the case of tlic principal Indian Brassicas that jield 
mustard-oil, and in that of the Russian “ Sarepta ” mustard 

Blaek mustard-seed is microscopically easily distinguished from all 
the species now to be considered The only species that on casual 
examination approaches Brassica nig^ra m appearance is SinapiS 
dlSSectdi Lag , in both these species the thm and rcadil) rupturing 
upper la) er of the palisade tissue is finely reticulated, and it is only 
w ith some practice that the two can be diagnosed The transverse 
section of the testa is, however, quite different in these two, and, when 
this IS obtainable, it provides an unfailing diagnostic character f 

I he statements of 0 . Burchard, of Hamburg,! show that how- 
ever difticult It may usuall) be to obtain transverse sections from the 


• Landwirt Versuchs-Station Vol 50 (1898), op 441-440 
t jouin I Landwirt. Vol 44(1896), p JJS 

X Journ f Landwiri Vol 4s P* >35 » 44 (i89<>)i P 348. 
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residue of the mixed seeds imported direct from India, it is neverthe- 
less very desirable that we should be able to diatmgoish with certainty 
from an accurate examination of their surface structure^ the seed- 
coats of the various species 

hsaslBsdoii. 


Therefore whcr a favourable opportnnhy offered itself, the 
author, in July 1897, addressed the Snpenntendent of the Royal 
Botanic Garden, Calcutta, in order to obtain the samples of seed that 
were desired He was informed that at that very time 150 samples 
of seeds of the native Brassicas from every part of Bengal had been 
sent to the Royal Botanic Garden by the Director of Land Records 
and Agriculture for that (government, in order that the various species 
might be accuratel) determined with rcfeieiice to their common 
vernacular names These seeds weir sown at the Sibpur Expen* 
mental Farm, near Calcutta, on October 22-23, 1896, and the plants 
were observed from thcMr germination nil they ripened seed (January - 
Februar) 1897) , i^hen samples of the various kinds were sent to the 
agnculiural station at Dabmc, in order that the wriur miglit investigate 
their microscopic and other differences The proof sheets of a paper* 
on the results of this e\pcnmcntal cultivation along with 25 herbarium 
specimens nl these culiivaicd Brassicas were aKo sent to the writer 
who was thus providea with ample material for the discrimination of 
the various species 

At the same time Mr. Beoker, a naturalist of Sarepta, sent freshly 
gathered seed of Sarepta ' mustard, grown in the Steppe of Sarepta, 
Government of Sanatof, to enable the writer to determme if this 
plant (Brassica bessenana, Andr) is separable from the Indian 
forms of the B juncea group 

With a view also to completing the Tables of For8tar,t deter- 
mmations of the mustard-oil and microscopic exammation of the testa 
were made in the case of Sinapis chinensiSi LtHn,^ Braaitca 
japonicai Sieb , and B. pinnatlfidai Desf, which had been grown 
at Dahme in 1894, as well as of Sinapis dlSSectEt Lag , culuvated 
there ui 1898. 

Space forbids more than a general reference to the contents of 
Major Pram’s paper m The AgrtcuUural Led^er% The key to the 


Dr. Kiiiiel 



* Agricultural Ledger , iSgS, No 1 A Note on the mustards cultivated in 
Bcogal, by D. Pram. 

! Land Wirt Versuchs-Station, Vol So(i89B)<PP 4^>*423* 

The Mustaids cultivated 10 Bengal iSgS No 1 
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species which it contains has already been reproduced m this Journal * 
Among Its botanical notes there is much that a monographer should 
find important , among the remarks on the vernacular ^Sanskrit and 
Hindi) names there may be something to interest the linguist 

Ihe dilhculties experienced by Major Prain in identifying the 15a 
samples of seeds, already alluded to, are sufficiently evident, and 
explain, moreover, how it happens that erroneously or inexactly named 
specimens so often reach those investigating this subject m Europe 
The transposition, by a typographical error, of the vernacular names 
of Rai (Brassica juncea^ h and Sarwn (Sinapis 

glauca, Roxb ) m Hooker and Thomson’s treatise on Indian Cruci- 
feraet seems to have led to confusion in subsequent literature And at 
a later date, too, l^on (S dichotonia» Roxb ) and Sarson have been 
unwarrantabU united, while comparatively unimportant forms of 
Sarson such as that with pendent fruits, Ulta Sarson (S. trilocu- 
lanS) Roxb ) and that with 4 placentas (B. quadrivalis^ H f &T) 
have been separated as distinct species 

A literature with such confusions could afford little assistance. 
Major Prain put it into the background, remarking — “The nice acade- 
mic questions involved in deciding what constitutes a species, sub- 
species, or variety are fitly discussed in monographs of natural families 
But in notes like the present, purelv economic in scope, such refinements 
tend only to confusion When the lav man, in the course of business or 
duty, IS brought face 10 face with two plants so dissimilar in appearance, 
mode of grownh, time of ripening and method of cultivation and so 
completeh wanting in anuhing of the nature of intermediate forms as 
Sarson and Ton are , and w^hen on turning to a botanical work he 
finds It staled that they are the same thing or at most onlv different 
varieties of the same thing, he is apt to wonder at svstematic botany 
lit recognised that tlie only method promising to afford a definite 
knowledge of the races w*as to sow the seeds and to watch the plants 
from their germination till they npened The result showed that, 
so tar as Bengal is concerned, only three kmds of Brassica are 
grown on a commercial scale, viz — 

(1) Bras^ca junceai H f& 7 , not grown m Europe but 
in India taking the place of B. nig^a snd B, alba which 
are not grown m India , 
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(3) Sarson Brassica catnpestns, L , vat Sarson, Pram , 
not grown in Europe , in India taking the place of B. 
campestris, var oleUbfa B.nd B Rapa* van oleifera, 


■SBSf 


neither of vrhich are grown in India 
(3) Ton Brassica Napus* L , van dichotoma. Pram . this 
Utter appears to Major Prain to correspond to the summer 
Rape of Europe or m, come very near that plant ^ in India 
It takes the place of the 1 * eropean B. praecoz and B 
Napus, var oleifera. 

It should be noted that the expieR‘*ion ‘ not grown in Europe ' 
means not ^ruwn on a com’nercial scale In our correspondence the 
only question left open was wheiliei there is in Europe a species 
identical with B. jiincea, H f T. As the micrcscopiO part of 
this paper will show it seems certain that none of the species grown 
in Europe is the same as the Indian B. juncca The cabbage 
mustard, 6 rugosaj Pram, grown in India both as an oilseed and 
a vegetable, is culiisaied in Europe, but onlv as a garden plant This 
species Its aulho*' was inclined to pUce m the B juncea group , it 
differs, however, in the microscopic structure of us seeds. The 
Russian B bessenana, Andr (Sarepta mustard) and the Danish 
B lanceolata, Lange^ both closelv resemble B. rugosa, P'^ain^ so 
far as the structure of their seeds is concerned, but ihe> can hardlv be 
considered identical with it, for both are very casil) distinguished 
from B. rugosa bv the surface markings of the testa. 

Reference must be made to what Major Prain sa\s regarding the 
cultivation of the Indian must2Lrdb in a letter written with reference to 
the reciprocal cultivation of the species dealt with in this paper — the 
European ones at Calcutta, the Indian at Dahme The time for 
sowing mustard at Calcutta is from the middle to the end of October, 
so that It 18 not possible to sow your (Dahme) seeds this season, 
though I hope, by adopting the method >ou recommend, to keep the 
samples fresh till next >car It is, however, not easy to keep seeds 
of this kind m good condition during the rams The native plan of 
preserving their seed is as follows — When the mustard crofljbis r-ytiySIffn 
harvested, the seed required for export, expiession of oil and the like Bsnciif 
IS thrashed out A certam number of plants are kept, however, 4 or 
next season’s sowing These are not thrashed , they are tied in ieose 
bundles, and hung up in the smoky atmosphere of their houses I 
imagine that the walls of the capsules permit all the air that is 
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required for the respiration of the seeds to pass through, while at the 
same time they protect, the seeds sufficiently against the deletenous 
influence of bacteria. At any rate native seeds kept in this way 
remain good and germinate freely at the proper season The seeds 
kept by me from last ) ear's crop arc no longer in a germinablc 
state. 

** As all our mustards are cold-weather crops, they ought to corres- 
pond in Iheir mode of growth with your \arious summer crops ” 


DESCRIPTION OF THE SEEDS 
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Brasslca Napus» z, rar dichotoma, Pratn Tori, Indian 
Rape. 

A cold-weather crop of the Indian plains, a Himila\an spring crop 
Annual plants of relatively small size, branching freely, about 0*3 — i a 
metre highi with slender spreading branches making a loose head 
0 6 — 0 9 metre wide. Capsule including the beak 5 — 5*5 cm. long, 
beak 15cm, a-valvcd, seeds about 10 under each valve, light brown, 
finely punctuate with greenish hilum and yellow cotyledons The 
plant, usually an oilseed crop, is also grown in North Bengal and 
Sikkim as a vegetable, for which latter purpose the seeds are sown 
very thickU so that the plants may come up leafy and weak 

The seeds arc only occasionally met with in Indian oil-cake at 
this place (Dahme) and almost always in small quantity. As com- 
pared ivith European Rape and Colza, the amount of mustarcllgpil the 
seeds contain appears very variable As compared with the other 
species, the testa of the seed has remarkably narrow, very distinctly 
circular markings The only species with circular markings almost 
as small is B. rugosa, Pram, which is at once diagnosed by its 
detachable epidermal layer All the samples dealt with here have 
m transverse sections an undeiachtd epidermal layer with narrow 
lumen, reversing the experience obtained by Burohard, who must 
]|||iye examined the seeds of quite another plant This idea is con- 
firmed by the fact that the seed-weight recorded by Burohard is 
much too high also Forster in Versuchs^Sia/tonen, 

1898, page 20) The transverse sections of the samples examined 
were, moreover, very uniform As compared with the other species, 
the cebs of the palisade-tissuc have a very thin wall and consequently 
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a clearly-defined wide himen, exaedy 
European rape In transverse section 

as in B. impus, L., the 
they appear very bhmt at 



the apex. The lavet v^ith colouring matter is very loose; the 
\n:cid cells are often in two layct's , the thm-^walled parenchyma is 
disposed in 3-4 layers 

(1) Luint I from Chota Nagpnr, district Hazatibagh. Seed* Ch^iat^ 
weight (air-dned seeds) average 2*723 mg , water-free seeds 2*5 mg. 

Size of seed irregular ^fnstard-Oll o 239 per cent. , in a second 
sample of Lutni from distnct Lohardaga o 559 per cent. Moisture 
Sai percent 

(2) Bhunri , from Bengal district Hooghiy The circular mark- 
ings in thib ki'id were, on the whole, even narrower than in Zu/ntj 
and the cells of the palisade-tissuc a good deal sharper, with conical 
ktinen The transverv section was of the same general character 
as that of Lulnu Seed-wcight, atr-dried seeds, average 2 003 mg y 
water-free seeds 1 81 mg Size of seed e\en less uniform than in 
Luint Mustard oil o S48 per cent Moisture 9 63 per cent. 

ff.— Btasslca campesttis, L , var Sarson, Pram. Sartm, ikdiai 

Indian Coha COUU. 

The much-involved nomenclature of this species should be 
studied in Major Praln’s article From what he sa^s m The Agricul- 
tural Ledger and has stated in his letters to the writer, it is clear that 
It would be advisable to abandon the use of the term '* glauca " used 
in the Kew Bulletin (1894), because the species there intended is not 
dearly limited. The ** glauca '' of WfttmBOkj Guzerat Rape is the 
same plant, but besides this “ glauca,"' Sarson includes both B. trilo- 
cularis and B. quadrivalTis, while it excludes B. glaucEf BoyUy 
which IS a synonym of B. dichotoma Some passages relative 
to this much-misunderstood species must be quoted from The Agri^^ 
cultural Ledger anicle before proceeding to desenbe the seeds, but 
for details both as regards this and the following one, and as regards 
the present species for details as to the chambenng of the capsule in 
particular, direct reference to that article is necessary. 

Sarson is a crop of the cold weather, of slender habit, about 1*2— Deieitnioa. 
1 5 metre high, rather rigid and unbranched or branching into a pyra- 
midal head o 3—0*5 metre wide The capsules are vanable m form 
and provide characters that help in classifymg the races. As a rule, 
they are about 1 cm wide, broader than thick, 2-valved and 2-celled 
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sometimes from lateral eapansion of one or both placentas they 
become spuriously 3 — 4-valved and variously 1— 2— 3-celled The 
length of the capsule including the beak reaches 5 cm. in forms with 
erect, 3— 4-valved fruit, in erect, 2-valved fruits it reaches 6 3 cm , 
in forms with pendent fruits 7 5— 8 cm The beak is conical, stout, 
often as much as 2 5 cm long , the valves are thick, leathery, with a 
slender midrib and looped veins on each half -valve Seeds 30—80 
in a capsule, roundish, dmgv-white, yellow or brown, usually 
smooth, with pale yellow cotyledons 

The various races are distributed throughout Bengal as follows — ■ 

Naiua Sanon^ the erect-fruited kinds (a) Two-valved , general 
in South Bihar, Chota Nagpur, Orissa, Western B^gal, and Eastern 
Bengal, but not north of the Ganges ( 3 ) Four-valved, very general 
north of the Ganges, in Tirhut and Northern Bengal, but also general 
south of the Ganges in South Bihar, as well as in the Mymensmgh 
district of Eastern Bengal This appears to be quite unknown in 
Chota Nagpur, Orissa, and Western Bengal, from Eastern Bengal 
It only came from Mymensingh 

Vita Sar son t with pendent capsules * (a) Two*valved, limited to 
Northern Bengal {b) Four-\alved, also, and chiefly in Northern 
Bengal, but sent besides from South Bihar (Arrah) and from the 
adjacent Chota Nagpur district of Palamau From the Sonthal 
Parganas a form intermediate between the 2 valved and 4-\alved 
kinds was sent under the name of Pur\i (Eastern) Sansha 

The colour of the seeds cannot be used in separating the vanous 
kinds of Sarson On this point Mftjor Pram m his article in The Agri- 
cultural Ledger says — “ In the majority of our Bengal districts only 
white-seeded forms of Sarson are cultivated This is also the case 
in Chota Nagpur In most of our South Bihar and Tirhut samples 
certain number of brown seeds are found, but seldom more 
than xo per cent Among 143 samples only one consisted of 
unmixed brown-seeded sarson This Sample came from the Dumraon 
Experimental Farm, and it does not, therefore, follow that it is cul- 
tivated anywhere in our area So far as Bengal is concerned, the 
colour of the seeds is of no practical importance in subdividing Sarson 
We have, besides, sufficient proof that the character is quite unreli- 
able, for Mr. Duthie has sent to Calcutta specimens of a Sarson, from 
Khen in Oadh where it is known as Sarson Zard in which brovm 
and y’ellow seeds occur on the same plant." 
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The seeds of Sarson have frequently been met with at this place 
(Dahme), mixed with B. Juncea* ff / ^ T, very often with 
the kind Jhuni (S. ramosai Jicxb }, and occasionally also with 
B. mgosai as well as alone As trices at least of this are 
almost always to he found in Indian oil-cake, it often affords an 
excellent criterion when dealing^ with the less easily recognisable 
kinds of B. juncea. It is so easy to recognise this species as 
such, that perhaps with a little more expenence it may become 
possible to distinguish microscopically the seeds of the various races 
of Sarson. 

In brown-seeded Saison the structure of the testa ts very uniform, 
and IS alninsL equally so in the white-seeded and yellow-seeded 
kinds Ihe mucous epidermal lave has been found to be un- 
detached in every one of the races The statement to the opposite 
effect, which Burchard makes regarding: S tnioculariSt 
(Ulta Sarson), must be due to a mis-tdentihcation of the species, a 
circumstance that fiom ^'hat has been said, may he rcidily under- 
stood. A slight deviation from the usual microscopic structure has 
only to be noted as legards the transverse section of the kind 
sent from Nilphaman as Se/t Sartsha As compared with the 
other kinds, the cells of the palisade-tissuc in it appeared rather 
thinner. 

The quantity of musiard-oil vanes from o 564 to o 875 per cent., 
and shows remarkable uniformit) m some of the races In nine 
sorts examined the mustard oil averaged o 708 per cent The 
quantity present was lowest in the race with the largest seeds (Lalka 
Tora, the large-brown race) 

The general microscopic structure beyond the mucous layer 
already referred to is evident from the figures and ought to be 
sufficiently familiar , the only question is whether among these races 
of Sarson a recognisable deviation from the hitherto understood strac- 
ture occurs It may be remarked that even in the brown-seeded kind 
the characteristic feature of large, diffractive, very indistinct roundish 
cells in the palisade-tissue is readliy recognisable in surface prepara- 
tions treated with Hg SO^ and KHO. The brown colour, too, is a 
much clearer one than the brown of other species of Brassica 
that may, owing to a mixture of seeds, have to be taken into con- 
sideration along with this. With Sarson there is only occasionally 
a faint indication of circular markings. 
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On the Seede of Some Speciee of Bimaiko and Smapit 

^ 

(i) Seii Sarttha, from Bengal, district Rangpur. Seed-weight, 

(air-dried seeds) 3 676 mg , water-free seeds 3 379 mg.; magtard-oil 
0 68 per cent. Colour yellowish , site of seed very umforixi. Mois* 
ture 8*07 per cent. 

(а) Ptarkt Tort, common yellow rape, from Bihar, district 
Shahabad (Dumraon Experimental Farm) Seed-weight (air-dned 
seeds) 5*068 mg , w'ater-free seeds 4 663 mg. Colour yellowish ; 
size of seed uniform. Mustard-oil 0 747 per cent. , moisture 7*98 
per cent. 

(3) Ptarka Tora, bold yellow rape, province Bihar, district Shaha- 
bad (Dumraon Experimental Farm). Quite clean, as was No. 2 
Seed-weight (air-dned seeds) 6 506 mg , i^ater-free seeds 6 019 mg. 
Colour yellowish , size of seed somewhat unequal. Mustard-oil 
o 794 per cent , moisture 7 48 per cent 

(4) /audd Sanon, province Bihar, district Shahabad Seed- 
weight (air-dried seeds) 13077 mg.; water-free seeds 2839 mg. 
Colour dingy-whitc , size of seed rather unequal. Mustard-oil o 64 
per cent. , moisture, 7 75 per cent 

Very like this as regards colour and size of seed was a kind 
termed Makhan Dhana Sarisha, from Eastern Bengal, district Backer- 
gunge (Barisal). The quantity of mustard-oil w'as also similar, 
o 64a per cent. 

(5) Kaiua Sarson, province Bihar, district Shahabad Seed- 
weight (air-dned seeds) 3124 mg, water-free seeds 2869 mg 
Colour yellowish , size of seed rather unequal Mustard-011,0626 
per cent. , mositure 8*15 per cent. 

(б) Ulti Sarson, province Bihar, disliict Shahabad Seed-weight 
(air-dned seeds) 4 59 mg ; water-free seeds 4 20a mg. Colour 
yellowish , size of seed quite uniform, Mustard-oil 0*875 per cent. ; 
moisture 8 45 per cent. 

Another kind of Ulti Sarson from Bihar, district Pumea, con- 
tained o 807 per cent mustard-oil. 

(7) Lalka Tora, bold reddish-brown rape, from province Bihar, 
district Shahabad (Dumraon Experimental Farm) The largest 
of all the kinds, perfectly clean, consisting only of brown seeds. 
Seed- weight (air-dned seeds) 8 179 mg , water-free seeds 7 502 mg 
Colour reddish-brown, clearer than that of B. Rapa, size of 
gram rather unequal. Mustafd-oil o 564 per cent., moisture 8*26 
per cent 
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C, — Brassica junceay II ^ T A si J?«f, Indian Mustard, 

A cold- weather crop of the Indian phins and the lower Himi- 
laya. Habit slender, rather freely branching, erect, 09— 1'8 metre 
high, branches ascending and forming an expanded pyramidal 
head 03^05 metre wide Capsules a-valved, including the 
beak 5 5 — 6 3 cm long, 05 cm thick, valves convex, rigid, 
thinly leathery, distinctly beaded opposite the seeds, with a strong 
straight mid-rib prominent outside, and with rather distinct strong 
veins on each half valve Seeds about so under each valve, spheri- 
cal, brown, finely netted, ihe colour of the hilum not sensibly different 
from the rest of the tesla ^M^ledons yellow. 

Three more or less distinct forms of }<m are grown These are lia4w«. 
quite easily distinguished \\ hen seen growing side by side, but are 
perhaps hardly to be considered distinct cultivated races They are 
the late tall Kai, the eaily rough haired, and the early smooth. The 
later Rai ripens in the middle, the two early sorts about the begin- 
ning of February The details of the distribution of these forms will 
be found in Major Praln’s article 

As a whole, Rai is a general field-crop throughout the pro\ince6 
of Bengal except Chota Nagpur, where it is almost unknown, and 
Chittagong where it seems to have been only recently introduced. 

In Chota Nagpur, Ton (there termed Lutni) replaces Rai , in Chitta- 
gong It appears to be replaced by a Brassica peculiar to the 
district. 

The seeds of Rai have been met with at this place (Dahme) both 
alone and m the mixture spoken of under Sarson The testa ex- 
amined in surface preparations after treatment with H2SO4 and 
KHO shews very jieculiar circular markings very readily distm- 
guished from those of any European Brassica except B bcsseri- 
ana (Sarepla Mustard), which, however, differs in having a separable 
mucous epidermis It may be noticed in passing that, as a rule, it is 
not necessary to make transverse sections in order to demonstrate 
this separability, because among a large number of surface prepara- 
tions some fragments that he transversely are always to be met 
with when looked for. The colour of the testa of Rai is on the 
whole clearer than that of Eurot>ean Rape and Colza. The lamina 
of the cells of the palisade tissue, as indeed the whole testa, 
show in section characteristic features that in practice impreM them- 
selves on the memory, though they could hardly be reproduced 
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except by photography It is, however, unnecessary to describe these 
details here, since the salient features provide amply diagnostic 
characters 

The structure of the testa in transverse section on the whole re- 


semblcB that of European Colza, though with Rai, and particularly >n 
the kinds Jhuni and Lalki Ton, one is struck by the variable lengths 
of the cells of the palisade tissue evident in surface preparations as 
ring-like shadows The epidermal layer was not separable in any of 
the sorts, not even in Sinapis ramosa. The statement to the 
contrary which Burohard makes* seems again to point to a 
confusion of species, for the seed weight which he gives, for the 
species IS considerably higher than that of Jhuni The cells of the 
palisade tissue are usually rather acute, especially in Jhuni This 
kind appears to differ also by the darker shade of its colouring matter 
la)er as compared with the sclerenchymatous layer. 

The quantity of mustard oil present in Rai varies from o 572 to 
1*059 per cent , and gives an average, in six kinds examined, of o 814 
per cent 
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Cl) Jhuni, province Bengal, district Hooghly A late Rai, regard- 
ing the name Jhuni it is remarked that the term is one in use in the 
neighbourhood of Hooghly, Howrah and Calcutta, of which no one 
knows the meaning The plant is of interest, in that it is Roxburgh’s 
Sinapis ramosa. It is possible that Jhuni had originally the mean- 
ing of Jhati (twig), and that Roxburgh 8 name was gi\en in this 
sense. Seed weight (air-dned seeds) 2 136 mg , water-free seeds 1*905 
xng. Colour brown seeds unequal in sire and irregular in form, 
varying from egg-shaped to fusiform Mustard-oil i 059 per cent 
Moisture 10 83 per cent 

It has to be noticed with reference to the surface structure of the 
testa in Jhuni that besides the remarkably strong circular markings 
dark-grey shadows are to be seen even in quite colourless fragments 
of unripe seeds, a aery different structure as compared with that of 
European oilseeds. 

2 Lalhi Ton, small reddish brown rape from province Bihar, 
district Shahabad (Dumraon Experiment Farm) A late Rat. Seed 
weight (air-dned seeds) 2 788 mg., water-free seeds 2*509 mg The 
remarks made under Jhuni, as to the colour, form and size of the 
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seed apply here also The surface of the seed in this also appears xSInaM. 
strongly reticulated Mustard-oiI, 0858 per cent. Moisture, 9 99s. 

These two sorts so different as regards the size of the seed showed 
by their characters a connection with a kind from Bengal, district 
Jessore (Narail), which contained o 924 per cent mustaid-oil and 
another from Bengal without definite locality which contained o 790 
per cent mustard oil. 

3 Kazlt sarishi from Bengal, district 24-Pargana8 (Alipore). 

A rough-haired early Rai Seed weight fair-dried seeds) 3*829 mg , 
water-free seeds, 2 589 mg The seeds of roundish form and variable 
size without the elongated seeds of the two preceding sorts Forms 
of Rai, sucli as Karli, not alwavo be easy to diagnose by 

surface structure from Furopean oilseeds, because here the- circular 
markings are sometimes onh blight. Mustard-oil, o 572 per cent 
Moisture, 8 46 pci cent. 

As regards the quantity of mustard oil, this third kind most closely 
approached another with ver*> similar size of seed and of considerably 
darker colour, containing o 683 per cent of mustard oil. The exact 
place of its origin has unfortunatcl) been lost 

D — Brassica rUg;osa, Pram Pasat, Palangt or Pahart Rai^ MJWWCA 
Badisha I at or Bhohya Lai 

A cold-weather crop in the Western, Central and Eastern Himd- Dsiorintloito 
laya Annual plants, ai the commencement of flowering with much 
contracted mternodes and with permanent radical leaves that mal^a 
loose cabbagedike head about 3 metre across, resembling the head 
of a cabbagc-turnip or china-cabbage, shooting later on into a thin 
firm stem from i 2 — 1 8 metre high, the branches ascending and 
forming a narrow pyramidal head 15 — 25 cm across Capsules 
2-valved, including the beak 3—3 8 cm long ,05cm thick, the beak 
narrowl) conical o 6 cm long, valves convex, rigid, thinly leathery, 
faintly beaded opposite the seeds, with a strong mid-nb prominent 
outside and with rather distinct looping veins on each half-valve 
Seeds under each valve 7-10, spherical, brown, finely reticulated, the 
colour of the hilum not markedly different from the rest of the testa 
cotyledons yellow 

The culuvation of this plant seems to be general in Nepal wl^nce 
Btiohanan-Hamllton sent seeds to the BoUnic Garden, Calcutu, in 1 802 
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On the Seed! of Some Spedee of Brasalca and Sinapie 

Hamilton informed Roxburgh that the seeds Came from Tibet; 
Nepalese settlers have taken the plant westward to Kumaon, eastward 
to British Bhutan This mustard is well described by Yitmorin as 
** Chinese cabbage-leaved mustard/' and it is not impossible that it 
corresponds with a Chinese mustard which Forbes and Hemsiey 
treat * as a variety of B. juncea that is cultivated in large quantities 
and, after being dried in the sun, is pickled and eaten with nee At 
any rate, B. rugosa appears to approach this plant. The cabbage- 
leaf mustard is noted by Pantling as cultivated both as a vegetable 
and as an oil-seed As a cabbage it forms a loose head exactlv as 
Vilmorin figures it It is an early crop of the cold weather in the 
hills, and is grown more for its leaves than for its seed. The leaves 
are plucked almost as fast as thc> appear, so that at flowering time 
none or few remain on the stem In Europe the plant is grown only 
as a garden vegetable, which is the case also in India with its variety 
pabularia (cuneifoha, Pram), 

The seeds appear to occur now and then in Indian oil-cake. At 
this place (Dahme), at an> rate, a mustard has been found, in one case 
in a proportion of per cent., that agrees m microscopic structure 
with the seeds of B. rugosa received As B. rugosa is the only 
Indian species (so far, at least, as the material at the writer’s disposal 
has gone) which possesses a cellular separable raucous epidermis, 
the identification of these fragments of testa in Indian oil-seed with 
B. rugosa is, at all events, a fairly probable one owing to 
the further similarity of their structure in surface preparations 
♦ Two quite similar samples from the Province of Bengal have been 
available for examination 

The microscopic structure of the testa is very characteristic. In 
surface preparations, it shows distinct circular markings almost as 
narrow and as sharply sculptured as in B. dichotoma. The colour 
when treated with acid and alkali, is a yellower brown than in the 
other species. The lumina of the cells of the palisade tissue are very 
narrow and roundish. In transverse section the separability of the 
mucous epidermal cellular layer is evident The cells of the palisade 
tissue arc rather thin, moderatel> acute, and reduced m the direction 
of the mucous epidermis to short, thin threadlets. The colouring 
mailer layer is of darker colour than the palisade tissue, the gluunous 
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cells are usually i -senate, the thm-walled parenchyma oti their inner 
side IB in 2 — 3 layers. Seed weight of air-dned seeds 1*303 mg., of 
water-free seeds 1*184 Colour faint , size of gram kregular, 

Mubtatd-oil, 0*826 per cent ; moisture, 913 per cent. 

It may be said that on the whole Indian seed, whether by itKlf 
or 1 n mixed oil-cakc, is easily recognised All the Indian seeds bem 
discussed betray themselves either by their strong circular markings 
or by some disliiiction or other in the colour and shape of the 
sclcrenchyma, and are usually easily enough recognised in surface 
preparations No attempt has been maile to provide a differential 
table because something of the kind naturally presents itself in 
practice when diagnosing the seeds 

The diagnosis of fragmenta of testa is usually facilitated by the 
presence of seeds of field-weeds. Those of Asphodelus tenuifolins 
are particularly useful in this way These seeds are of about the size 
and shape of Polygonum Convolvulus seeds. Only here the 
three sides are deeply transvrrsel) ribbed, and one of them is broader 
and more prominently curved than the other two In surface prepar- 
ations the black tesla is quite opaque, and often shows at the edge 
charactenstic undulating lines proceeding from the ribs of the seeds 
seen half-obliquely in the specimen Almost as characteristic is the 
clear brown epidermis, of which it is eas) to tease out small iiortions 
aficr separating the black fragments from the rest of the preparation 
in cases where no portion of epidermis lies free on the edges of Us 
fragments The leading features of the epidermis are the thin layers 
which always look like 4 — 6 fine circles running into each other. 
The albumen is colourless, large-celled. The seeds are common in 
Indian oil-cake, and at this place (Dahme) have been found occurnng 
to the extent of o 5 per cent. This plant has recently been found in 
considerable quantity m one German locality m a wild state.* 
It remains to be seen whether it has become thoroughly estab- 
lished. Probabl), however,' it may happen that, like Ambrosia, 
which has alread> become partially established in Cloverfields, its seeds 
may not ripen contemporaneously with the oilseeds. 

Besides Asphodelus and with the same reservation, the seeds of 
Saponana Vaccaria> (met with occasionally and inconstantly on 
clay-soil, but chiefly among mixed crops) and of Melilotus alba 
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Oa the Seed! of Some Spedai of Birnsnca, and Sloapit 

have to be considered Sesamum has also sometimes been met 
with, and frequently small quantities of Linseed and Wheat occur 
among Indian Mustard seeds Seeds of some other weeds that hove 
not yet been determined are also met with, but less frequently. 

II — Evtra Indian Species 

D — Brassica bessenana, Andr Ruismn Sarepta'' Mustard 
Whether this plant is grown on a large scale anywhere beyond the 
limits of South Russia must for the moment be considered uncertain • 
The freshh harvested seeds sent from Sarepta are mostly of 
roundish shipe with some longish seeds intermixed, and of a 
brown colour clearer than that of B Rapa, siac of seed rather 
irregular, seed weight (air-dncd seed) 2 047 mg, water-free seeds, 
I 867 mg Mustard-oil, 0891 per cent and 0918 per cent, mean 
o 905 per cent , moisture, 8 77 per cent 

The structure of the seeds, as compared with the explicit state- 
ments of Burohard.t shows a ver> important difference which is not 
eas) to explain, since, having regard to the source of his seeds, a 
mistake seems hard’v possible 

Ihc mucous epidermis in porticuhr shows in transverse secUoii a 
very clearly separating cellular structure like that of B. lanceolatBi 
Lanf>t, a plant which, according to a recent author, is identical with the 
Russian species { , the figure that Burchard gives of B lanceolata 
would pass exactly for one ol B. bessenana The remaining details 
of the structure in transverse section will be seen from the figure 
The structure in surface preparation shows the inequality in length 
of the cells of the palisade tissue by ver> distinct circular markings 
The lumina of the palisade cells often appear of three cornered or 
small ncail) rounded form in the surface preparation 

The microscopic characters of this species are so peculiar that it 
IS hardlv possible for it to be confused with any of the other species 
described here 
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E —Brassica lanceolata, Lange, 

A Danish plant With reference to what has just been said re- 
garding B. bessenana it maj be mentioned that all the samples 

» Index Kcvwensis , “ Itossia, Asia temp *’ 

X ATherion^Jd Nordost deotsche Flachlandos, 189S, p. 3^1. 
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of B. lanceolata that were examined showed the «^tructure de- 
scnbed by Burohard with the exception of the seeds of a specimen 
preserved in the Royal Botap'-* Museum, Berlin, ticketed *‘ca 
Hauniam ” The E^Cds of anothei plant, aUo preserved there (cull in 
Hort Berol,, 1876;, shov .e\eiiheh ss *1 1‘ c cll-separation evident in ihe 
samples available at Oahme Uii'urtunair.i there was no^ sufhcier.t 
material available for the estr'iatiuu of the percentage of musUrd-oil 


F ^Sinapis dissecta. Lag (.Brassica. disaecta, Bout ) 

The set'ds of this s| Clics vrliich is i^ruun m South Russia and is 
very c'oseH related to B. alba are 0 !t< 11 m'^t with as an adulterant 
of Lii imsc^a 'm of Russno oil-calve, octtisionally 

along; with those of B besseriana Tt !•) oficii met with, too, 
in som* ([uantiu in oil-calc Russian oiigin An 

accurdte atLount tlie s eii- is ^iven by Burohard • 

The struLluie ol the teiii «4ppt.vrs subject to « ill'll! ' irutions \t 
any raU, the anglca )t the thuk r< J-walls were ii<ii ill. found to l»c 
less evidtiiily coreiKhiinaious tlnn m while mu'iartl, though now 
and again c».rre‘'pon(hii;» to the tigure givcii by Burohard The 
thick cell- WMll Itself w'as usualU onc-li)<rcil and i ghicr — ItbS corru- I 
gated — than is evident irom Burohard s hgure— 

The percentage of musiard-oil, 004^ per cent., correeponds with 
that of the allied B. alba 


ofsaBcfl, 


G — Brassica japonica, Swb (B nig^ra var japonica Sub) '< 

This species is closely allied to, and has a microscopic structure ; 

very like that of B. nigra, A drawing and an acci tint ot the reeds | 

will be found m Burchard’s paper (I c 1894). The name used 

by him may, however, lead to confusion, for Sinapis jsponica, 

Tkunh,, IS a synonym of B. juncea, H f Sl T 

The percentage of mustard-01! in seed grown at Dahme in 1804 Pepcestaca 

ofmuatard 

and kept in store for four years was 1 199 per cent, as against 1 68 per oil , and 
> ^ r loM durian 

cent in fresh 1> -gathered seed.f itovaso. 


^—Sinapis Chmensis, L {Syn Br. junceap H / & T.) 
Fora description of the seeds consult Burohard (1894^ 1, c 
Seed grown at Dahme in 1S94 >ieldcd at the end of 1898, o 906 per 
cent, of mustard-oil 
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/— Brassica pinnatifida, Desf 
A native of Spun and North Africa The mucous epidermis is 
not separable. The percentage of mustard-oil in four years old seed 
grown at Dahme in 1894, was o S79 per cent, 

In order to examine their stiucture by surface preparations, the 
seed-coats were treated with i 25 per cent H2SO4 and afterwards 
with I 25 per cent NallO, each for two hours at loo*^ C., and then 
for another half hour with ether To obtain cross-section the seeds 
were embedded in paraflin, the section being washed in ether to 
remove any paraffin and afterwards heated with 5 per cent NaHO 
for a short time under the cover glass 

In making the drawings Abbe’s Camera lucida was used The 
enlargements were obtained b\ emploving No 3 e\e-piece with 
object glasses B and D of Zelss’ sjstem The distance of the draw- 
ing from the centre of the leflector being 7 5 cm , the enlargement 
obtained are thus of 80 and 225 diamelcis respeelively 


FSTlMAnON OF MUSIARO-OII 

MUSTARD- collections of seeds at the writers disposal afforded so excel- 

lent an opportuniU of ariiving at a closer esiiraale of ihe amount of 
mvronic acid present in authenlicalK delermii ed Indian species of 
Brassica that it was cssenlul to keep this parlicularh m view as an 
object of his research In order to estimate the mustard-oil, the 
author employed, because of its convenience, the method of Darks as 
modified b\ Sohlioht, in preference to that of Forster which is 
generally used at Dahme, retaining, however, Forster's steam dis- 
tillation If 'the method in question be carefully conducted, the 
results of the estimation should never be substantiallv inaccurate 
Arparatui The apparatus used consisted of a ffask of 500 cc. capacity, with 

estimation a gkiss safety tube provided with a stopcock and a glass steam tube 
passing to the bottom of an Erienmeyers ffask, also of 500 cc. 
capacity, which contained the mustard pulp. So far the apparatus 
was precisely that ol Forster, the special glass top- piece of the mus- 
tard pulp flask included. 

From this top-piece the mustard-oil vapour passed, without being 
cooled (Rubber-tube connection) through a glass tube 6 cm. 
wide and 70 cm long bent downwards at nearly a right angle, into 
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the three follov ing receivers all charged with an alkaline solution of 
permanganate — 

(x) An Erlenmeyer’s flask of 500 cc capacity with a doubly per- 
forated India-rubber stopper through which the long tube 

MUSTAin- 

OIL. 


passed to the bottom of the flask » 

(- 2 ) then a Will-Vailentrapp'B globe one shank of which, bent at 
right angles, was dtiectly connected with the India-rabber 
stopper of the Erfenmeyer, finally 
(3) (attached by rubber-tube (.onnection) a third ErlenmeyeKs 
with n i.n a doubK perforated India-nibber stopper 
tor the auciMnnn^ lation .• glass discharge-tube passing 
1 itht I'O^^krn Ml iheflj^V and of an un stoppered glass safety 
lube about i tm b r.g i h#* two (sulphur-fret) rubber 
tube connection . must be so applied to come as little 
* as posMbli in co'itict with ihc steam or the lii|Uidy they 

re<^juire to be trc<]U<,nth renewed 

These three rccci\ers were charged with 128 cc of an alkaline 
permanganate' solution, (1) with 1 j cc ( 2 ) with ib cc .and (3) with 
10 cc , icspictivcl> 1 he compOMiion of the pernanganate soluttoQ 
was as follows — i,oow cc of 5 per cent permaiiganaie and »8 cc of 
12 per cent NallO, the latter prepared from sulphuric acid«free 
Na> O obtained direct from Na 

To obtain an analysis of rape seed cake 15 grammes of powdered , Cis 
cake and 4 grammes ot white mustard were placed in the mustard- ' ' 

pulp flask, and when 150 cc of water and o 25 gramme of tartaric 
acid had been added, the apparatus was ready 

The flame under the steam-flask should be hi at such a time as 
will admit of the steam entering the mustard- pulp flask after the 
mustard has been digesting for half an hoar in the tartaric acid solu- 
tion, by thereafter heating the mustard-pulp flask with a gentle flame, 

200 cc will be distilled over into the receivers in an hour and a half 
During this distillation the safety stop-cock on the steam-flash 
remained shut, and was only opened when there was a risk of regur- 
gitation of the permanganate solution from the receivers into the 
mustard-pulp Under ordinary circumstances this risk hardly eiista. 

Care need only be taken that the two flames are gently increased 
while the distillation is going on If this be done, the very violent 
regurgitation which is apt to take place from the WtU's receiver is 
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avoided At the commencement of the operation It is desirable that 
the boiling should be only gentle, as in this way the first reeehring 
' flask gets gradual!) warmed up the result is that the bulk of the 
muslard-oil which has, in about five minutes, passed over to the bulk 
of the pKrmant’an lie solution can, by gentle agitation with cooling| 
be so completely oudised. that no trace of oil is any longer 
discernible The fluid, at first daik green, soon becomes red in the 
presence of excess ot permanganate, and on being heated, becomes 
further oxidised and again changes colour Later on the liquid in 
the tw'o first vessels of the receiving apparatus boils, owing to a 
graduiil increase in the quantitv ol steam When the temperature is 
thus gridualh raised, the rapid passage of the steam carries over into 
the Wiil-Vallentrap's globe onh traces of muslaid-oil, while the last 
of the receiving vessels merch scives for safetv and for the reception 
of such lujuid, as under ccrtiin circumstances, passes over afterwards 
from the other two receivers 

From the account now given of this opeiation, it will be seen that 
the permanganate method is c'lpabk ut veiv thorough contiol in case 
any undecomposed miislard-cil should escape fiom the receivers during 
distillation "I ht, i iinte'-l trai e of the oil in the last Erlenmeyer's 
disk will give a rea( lion An accurate nmtrol of this kind was 
particularlv desiiable when onlv one analvsis could be made owing to 
the small qnantilv ot some of the kinds ot seed available 

1 he fluids in the three receivers were mixed together in a 500 cc 
flask, and then warmed for about an hour in a steam bath The 
fluid was then cooled to about reduced with 25 lc alcohol, and 
the fluid volume made up to 501 cc The excess i cc represents 
the volume ot the manganese precipitate Mn^ O^,), obtained 

from 5 grammes of permanganate (3 333 grammes) of which the spp 
gr at 17 5° was found to be 3 285 This indicates a volume of 1 013 
cc. at 17*5 for each 3 333 grammes of precipitate 

The estimation of Hg SO4 was made, as recommended by Sohlioht, 
m the filtered \u\vLid after slight acidulation and the addition of iodine. 
It was always necessary in this case to make a correction, because, as 
Dirks point s out,t banum sulphate is to some extent soluble in the 
alkaline liquid. 


* The cuiibiderable length oi the connecting tube which passes from the mustard 
liquor vessel to the lint flask of the receiving aflparatus should somewhat dimmish 
the risk of regurgitation, while the gradual heating of the apparatus should further 


guaruKtee a^ain&t it 

t Landwirts. Versuche-Station, Vol. aS (1883), P- *79 
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To effect tM, weig^hed quantities of dried Kj|S04, coiTe9{XH!idiDg to 
the quantity of permangate-alkal’ *^ed for the reduction, were added, 
and the SO4 wa** estimated ex«/^ly as in the mustard-oil estmiation, 
in 400 cc. of iiltraie. In two similar analyses there were obtamed 
from 0*2539 gramme K (in 5.')^ cl ) from 40oc'c filtrate, o 2539 
,'iramine and o 2641 gramme lUSo,, an average of 0*2675 gramme 
in place of o 27 1 84 gramme , difTcrence u CU434 grainme. Again from 
0*00939 grainme S04,a(( oraing to the above proportions, o 00648 
BaS04, instead of 0010 , diffetence gramme Finally, from 

03869 KgS04 from ivk, hiaivscs* of tour-l'fihs Hit quantity. 0*4x17 
and o 4133 grp.fxime h^k S(\ an svi rage of o 4 125 gramme instead 
of 04142 g'amme , ihlT. unce o o- 17 "run lue The mean of these 
differenced gives for 40 cc of ll ijkaiiiit. liquid used, a loss 
of 0*00319 gramme ^4 \sliiLh lo l)t- a.ddcil to the qiianti^ of 
ta* obtained tr on I th' mu-atird 


BRASSICA 
- WP» 



It was now clcbirdblc to t»id If^ these preliminary researches a The aeounMjr 

. . , r L P**ooe»e 

check on the accurac) of the operations desenbea ro this purpose cheeked. 

a baison cake was ii-^ed Ihdt had alnwch Mclded b) Forster’s 
method, with the use of K 1 , IJg Ij, i 14 p<*r cent muglard-oil 

\\ hen I j grammes of the same average samj 'e wi-rc ii-^ed, the 
permanganate melhoM indicated 1 izypcrceiit mustard-oil Two, 
analyacs of another a\eragc samj lo ot the same cake gave, when 25 
grammes (making a thicker pulp) were used, i 097 per cent mus- 
tard-oil, and when 10 grammes were used 1 18 per cent mustard-oil 


Again, a rape seed cake with, according lo Forster’s method, 
o 552 per cent raustard-oil was twic*' anaI)seJ by the permanganate 
method, results, 0558 per cent and o 566 percent muslard-oil 
Thus even with the discontinuafte of the described modifications, 
the utility of the permanganate method was demonstrated 

It was ascertained from a further anahsis that the white mustard 
employed contained no m)romc acid 

Previous researches by Professor R Ulbrloht as well as by HytUgg 
A. Sohuster and Dr Meoke had shown that heating the flour increased 
the yield of mustard-oil * On this account the finely powdered 
seeds were placed before distillation in the dry mustard pulp flask 
and heated for half-an-hour to 70° b) placing a water-bath below it 
The connection with the receivers in the meantime was left open, 


* Lanclwirt. Veisuchs-Station, Vul 50 (i8g8), p. 426, 
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Analysis 


but the connecting tube between the mustard flask ^ and the steam- 
flask closed by a clamp. At the end of the half-hour the tartanc 
acid solution was added through this latter connecting tube and the 
connection with the steam-flask restored. Then after opening the 
safety tube removing the water-bath, and adding the white mustard 
by means of a short stalked funnel through the glass top-piece of the 
mustard-pulp flask, the distillation described above was set agoing 

The seeds used for analysis were carefully cleared of seeds of 
weeds and of chaff and ground qmckU in order, if possible, to avoid 
any loss of moisture As a rule, 15 grammes of powdered seed were 
used for analysis , the exceptions were Sarepta mustard of which 
16 grammes were taken , and the Rsi from Jessoie of which 10 
grammes were emplo}cd, the first analysis of this having proved a 
f£\^lurc 

In the sub] o mod tables the numbers given are those sent from 
Calcutta with the coircsponding Iiuliin samples 


u 7r of Ls *imaiions 


a Amount of 
mustard oil I 


Nurabci “ 

Nsini ul mu tarti 

SdurcL 

Mustard- 
oil per 
cent 

1 

3 

3 

4 


Biassica dichotoma, Pr {Ton) 


1 f IS 
la 

1 iitni A 

Do • ^ 

Bhiinn . 

Haraiibagli . 

Ditto 

Hooghlv 

0239 

0559 

0 848 



Average 

0549 


Brassica juucea, II f c'v 7 {Rax) 


3+11 
13 + 32 
4+14 

18 

24 

1 Jhuni iR ramosa, Ro\h ) . 

1 Ixazli Sansba j 

' Rai (unequally large) 1 

Rai (uniform dark) 

Rai (unequally large) . 1 

Lalki Ton • . • 1 

lIoogbl> 

j 24-I^trg iiias • • 

|e-»sorc, Naraii • 

, Bengal (distr ?) 

1 Jessore • . 

1 bhahabad 

*059 

0572 

0 790 
0683 

0 024 
0854 

• 


Average 

o'8i4 
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Number 

Namt of mustard 

Source 


Mustard* 
oil per 
cent. 

i 

2 

3 


4 

3 

Brmisicn SarsoOi /V {Sarson) 

Sell Sarisha , 1 Ranfrpor • 

a 

o'68o 

6+17 

Piarkl Ton • . 1 

Shahabad 


0747 

37 

Piarka Tora • . . ■ 

Ditto • 

• 

0794 

8 + 35 

Jauda Saraon | 

Ditto • 


0640 

10 + 33 

Makhan Oka'll '1 'laii'sha 

B ivknrgungc , 

■ 

0*643 

•s+»» 

UUi Saraon . . 

Shahabad 

• 

0875 

21 + 23 

Ditto 

Pornea . ■ 

• 

0 807 

19+36 

N atua Sarson . 

Shut ri.bad • 


I) 636 

30+34 

T.alka Tom « 

Ditto • • 


os** 

7+a8 

Average 

B. nigosa» . Bengal fKalimpung} 

1 

% 

0 708 
0 826 


B Bessenana, ^udt 

Mean of tlie ig Indiin 
sairpta. Government 

Kinds 
of f 

0 72* 

0 qi 8 


B japomca. Si. A 

B piunatifida. A ^ 

Siratof 

Grown at D ibme iSg; 
Ditto „ 

1 

0 S91 

1 199 
0H79 


Sinap chinenaia, 1 

Slnap dissecta, 

1 )iito „ 

Ditto i8gS 


0 ()o 6 
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of *etd and perieniage of moisture. 


6 Amount Of 
molstura. 


Number 

Name 

VVtljjrht of 
air diy 
sec ds 

Wr ight #if 
^eedft di ird 
at iu5 
drg-i rc 

Number of 
weighed 
■ecdf 

Percentage 
of moisture 

1 

2 

- - 

3 

4 

5 

6 


Lutni 

Mg 

Mg 


V 

13 

3 7232 

3 4907 

>^89 

821 

16 

Bhunri . 

2 ua2g 

1 8«Nyp 

3,148 

963 

i 

Ihuni . • 

Lalki Ton 

1 nsQ 

2 ’ 7^',9 

1 go4,b 

25094 

1.973 

i.SS* 

1083 

9 99 
846 

13 

Kazli Sarisha . , 


2 5823 

G584 

3 

Sell Sansha 

•? *>758 

3 3793 

1,070 

8*07 

6 

Piarkl Ton 

5 0082 

4 ^>632 

895 

798 

748 

7*7S 

37 

Piarka Tora . 1 

6 5o(xj 

6 0194 

970 1 

8 

lauda Sarson 

30773 

283S5 

1,429 1 

19 

Nntua Sarson 

3 »243 

2 81194 

if3io 

I'S 

in 

*5 

Ulti Sarson • 

4*5i)g8 

42018 

l|IOl 

30 

Lallea Fora 

8-1789 

7'5 oi 6 

636 

7 

B rugosa 

r3o'^o 

1*1839 

3 082 

r;? 



B BesaaruuiA 

2 0466 

1 8671 

4,000 
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On the Seeds of Some Species of Brassies and Sioapi? 

It appears from the results of these analyses that the Indian species 
of Brassica contain a relati\el\ high proportion of myronic acid It 
must for the moment be left undecided whether, among the kinds 
of B. dichotoma (which corresponds most closel> to the European 
Rape and Col/a) there occur an> nilh as small a percentage of 
mustard-oil as tlicse possess 

Another unsettled question is whether, under different climatic 
conditions, the European B. Rapa and B Napus var oleiftra 
may also e\ul\e races with a higher percentage of inironic acid 

In the course of this research much help has been given by the 
Superintendent ot the Roial Botanic Oanlcns, Calcutta, for which 
the writer would here wish to express his thanks The research 
itbclt was undcriaken at the suggestion ot ProfesSOP Ulbrioht. 
The desirabilit\ of obtaining material calculated to increase our 
knowledge of the Indian mustards had been forced on the writer’s 
atleiuion })nor to the commcucemeni ol his connection with the 
D«ihiuc Agruultural Stition m and the cstimM^s of the 

seed simples rccci\( d frnin Calculi i wf k primarily utideriakcn in 
coniicciion with the h miller Control Depti Luieiit theie, under Pro- 
fessor Ulbncht 


KFY TO 
PLATES 


IXPLANAHON OF Illh PLAILS 
Pi UL 1 

1 Brassica campestns, /- , vat Sarson, Pram (Sinapis 
glauca, Paid) Transverse sec ion of testa of Lai ka "1 ora fbold 
reddish-biuwn rape) from the Dimirc on harm Epidermal la\er 
not (li lachablc 

2 Brassica campestns, L var Sarson, Pram (Sinapis 
tnlocularis, Roxh') 'Iraiibverse Sc'clion of testa of Ulti Sarson 
fiom Shahabad, Arrah Lpidermil laver not detachable The four 
following kinds had preeiseh the structure shown m figure 2 — 
Piarka Tora (bold >ellow rapej from the Dumraon Farm Sinapis 
glauca, Ro\h (6) Janda Sarson (rape) from Shahabad, Arrah 
Sinapis glauca, Roxb (r) Natua Sarson (rape) from Shahabad, 
Arrah ( = B. quadrivalvis, H f T) (</) Piarki Ton 
(>cllow rape) from the Dumraon Farm 

3 Brassica campestns, L , var Sarson, Pram (intermediate 
m morphological characters between SinapiS trilocularis, Roxb. 
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anil B. quadnvalviSi d/ f,^T) Iransverse section of testa i key to 

1 PLATBSa 

of Set! Sansha trom Rani^pur, Nilphaman F/'idermal la\er not 
detachable Palishade-cells ‘?ointwhat narro'wcr, but in other re- | 
specls like No i and No 2 | 

4 Brassica juncea. //. t ‘-' 7 ' (Sinapis ramosa, ) , 

Trai^'^ersc section ot tesla o1 Jhnni min Ilt.i }2^hi\ — (i) Soft Paren- I 
ch\ma. (2) r,lutiii(.us ».t,s (3) Colounnj? matter la\cT, hardly 

different from (4; Palis \dc the eeds usLialU loicrably acute 

(5) Epidi rmal 1 i’ er, iTid' tai li i « 

4 (a) Tanpe .. t iK ’ r* i i dn'p Rinps \eTv stronplv 

inarkc'l mi! even 1 1 1 oiirles^ ♦r.iifoi* ijK v •‘ib’e as dtep irrev sha- 
dov-s Jlic points ni 1. ki d i *1 in ind the preceding figure 
correspond 

5 Brassica ru go £»a, 7 *^ in Transverse seciuni ol testa— (i) 

Thin-\Nti led pan nch in i 2- -l’.«nd (2 j O nun ’s cells 3 ) | 

Loloiiriijj- nutt« r la nr d irki.r thm (4» Patiis idi ii -ui,!!!!!! con- 
inctedNMd ihnadjii' .s (more disiiiniS nB nigra) (5; Epi- 
dermal Ihm" detaehv^ a 

S(ii) I men 111 la \rw of the pretiding \erv disimct, | 

snndcr ih in 111 B junceaj rmU, in eiean r fr lu-mtnis nearj\ as j 
large, but then with finer ridge', as in the leli-liinl figure 

Pi \ri II 

fi Brassica Bessenana> jn.tr Svcpti mustard Trans- 
verse stelion of tesla — (i; — (5), indiealions tin* sain** as m the 
figures on Pl.iie I Epidcrmil ]a\cr c.^'irjv dctarhihle 

6 (a) TantTfiiiul of the preceding sho'wing the verv distinct 

circular ni irk mgs 

7 Brassica Napus, L , rar dichoioma, Pram (Sinapis 
dichotomaj Po\b ) Transverse seciion of testa of Bhunri from 
HooghU (i) — (5) indiealions as in other iigures (^) Palishade 
tissue c'f Lutni from Elazaribagh 

7 (tj) Tangential view of Phiinri from Hooghlv 

7 (^) Tangential view of Luini from Hazaribagh 
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A PLAGUE IN THE BETEL-NUT PALMS, 

AMD 

THE DESIRUCTIOM OP THE TISSUES BY WHAT APPEARS TO BB 
A I'OKM OF lY LOSES. 

ARECA CAI E(Mf 1 ), Ltrn , D$ct Econ, Prod, Vol /,, A. 1304 13 J& 

REPORT 

ON \ 

JoiR IN THF KllULW, nvCKlRGAMJ and NOAKIIALI 
DISIRK lb 01 LAslUvN BINGVL 

By George Watt Esq , M B , C M , C.I E , Reporter on Economic Produeti to the 
Govcrnmint oj India, 

HISTORY OF’ TiiA. i^yoVIRY 
M\ attention ^\a‘> first directed to tlic disease that had appeared 
in the BeteUnut palms, through a letter received from the Director of DiAaSK. 
the Department of Land Records and Agriculture, Bengal This 
was dated aoth March 1 896 and stated that the specimen of diseased 
palm forwarded for m> inspection and report had been brought to 
Calcutta bv a resident in the district of Backerganj. The Director 
added, for my information, that the disease bad shown itself in the 
form of an epidemic, the injiir) being reported as ver> serious 1 
was also informed that an Assistant Director (Mr N. Q, Mukharji), 
had been deputed to investigate locally into the canse of the disease 
and to suggest remedial measures The Director added, however, 
that he wished my opinion ** as to what the disease is, what are the 
probable causes of it, and what remedies may be applied to arrest its 
progress." 


( 35 ) 


A. X294-X328. 



130 


Th6 A^ricuUunit 


ARBCA 

Catechu. 




Stem 


0 Fnnsrue 
Visible. 


. Mairffot 
Infested 
lludi 


- 

A Plague in the 


2 1 ciaroined ihe specimen as carefully as possible and may as 
\7cll record here my observations and action, since these have a bear- 
ing on my subscipient investigations The specimen was the top 
4 or 5 tcet of a betel-nut palm (perhaps 20 jrears old, the stem being 
about four inches in diameter), with its usual crown of leaves Ex- 
ternally the plant looked fairlv healthy The upper portion of the 
stem was green, and though one or two of the leaves w'cre broken 
and withered they were not more so thin might have arisen from the 
plant ha\ing been cut down and handled somewhat roughly (and 
unavoidably so) during a journey by boat and rail of some two or 
three davs’ duration The lower end of the slein w'as, however, de- 
composed and maggot infested A number of small black b'^etles 
also escaped from the stump This led me to slit the stem up length- 
wise, when It was seen the maggots were confined to a few inches of 
the lower c\tiemit> that had very possibly got decomposed since tho 
lioo had been felled The white starch-like granu’ar slmclurc of the 
stem with Us fibro\ascular hands looked otherwise quite healthy 
There were no stains, no unhealthv patelics, siieh as might have been 
expected through the presence of some parasite 

3 J'xtrrnal UuMfeBtatUmti of the 2 *iesenrt of Fungi , — 
1 then examined the cpulcrmis of the greon jHution oi the stem, of 
the leaf sheaths and of the leavo'* theinsedvcs to see if there were any 
indications of a parasitic fungus In this I laded absolutely '1 he 
vMthcred Icives were, however, attacked b\ a black mould, thej 
iiiyccliv of wh^li hid decomposed the cellular tissue and reduced 
the Ic if-stalks to a miss of fibres in a rotten condition 1 satisfied 
nnscif that this was a purely saproph}tic action and could be in no 
way connected with the disease of the palms 

4 Itotten and Maggot Infented Ituds — I then slit the leaf 
shcUhs open vnd was much surprised to find in every case the con- 
tiined bulls in an advanced state of decomposition and maggot in- 
fested 'Ihev also emitted a most offensive smell But 1 was not a 
little surprised to find that the maggots were apparently identical 
with those seen in the rotten slump oi the stem. 1 examined the 
stump again wFith the greatest care in order to see if, by any chance, 
the tree could have been felled purposely through a diseased portion 
As this seemed unlikely but rather that the stem had decomposed 
and been maggot infested since having been cut down, the invasion 
of the buds and the slump with what appeared speaes of 

A. 1294-1328. 
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insect led me to infer that in both cases very possibly the maggots ; 
had appeared subsequent to the death of the structures concerned, 
and were not the cause of death 

S I further noted that the base of the terminal bud near its 
union >Kilh the stem had also bofl;un to decompose and to become 
maggot infested, while the two leaves paitiallv expanded from it ^ 
btill remained r^uiic green and stood erect Major Aloook, I M,S 
(Superintendent of the Indian Museum), chanced to call on me 
while 1 was engaged with tins eximination , I accordingly asked him 
to be good enoiiirb to look at the maggots and to favour me with his 
opinion on them. He wook away certain portions that were infested, 
and undertook lu a*<ce'tain what ^he were by breeding them 

into their mature stale In ri.pi% dated iSlh April, Major Atoook 
reported that ihice ditlercnt kmds of Dipterous insects, names 
unknown, have been bred from the piece of the stem of bcle’-nut 
palm " AUhough this is anticipating the 8e*jueiae of events some, 
what, I may sav that I have been led subsequentlv to infer from the 
muUijuicitv of the insects found in the decomposing stems and buds 
that thcsi could nut be the cause of a specilic disease to the trees, but 
ratlicr a consciiuencc of that disease 

6 VrBHelH of IHeetMed Ttmeue fiUed with Nucleated Celle , — 
As I had failed to detect In means of a lens and low power micros- 
coj^ anv external fungus, 1 look the libertv to send a few of ilie de- 
composed buds and their embracing leaf sheaths to Colonel 0 D. 
Cunningham, C I E , I M.8, for examination. 

There was unfortunately at that time no microscope in the office 
of Reporter on hconomic IVoducls, and m> private one having been 
injured during a recent tour of exploration in Assam, 1 was unable to 
examine the tissue of the diseased parts Dr Cunningham very 
obligingl> complied w'lih my reijuest and his letter of the 3i8t 
March confirmed the general impressions 1 had formed He then 
wrote ** I have examined the specimens of Areca blight, and 
must confess thev are a puzzle to me There is not a trace of any 
ordinary fungal disease about them, but at the same time the 
vessels and ducts present very cunous appearances being m many 
cases absolutely plugged with masses of relatively large very delicate 
nucleated cells 1 am unfortunatclv too ignorant of the histology of 
palms to know how far this may be taken as a pathological pbeno- 
menoBy but 1 have asked Df. King to let me have healthy specimens for 
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conipianson In tin. niLantime and on the supposiiion that the con- 
dition lb a pathological one, the onl) thing which the appearancen 
pobbibh buggtst is that the disease is of a Mycetozoa origin I” 

7 Further Particulars Regarding the Buds . — Bv my 
letter No 932 of the 27th March, I informed the Director of the De- 
partment of Land Records and Agriculture of the abo\e action, I 
called for further material, and asked that attention might be directed 
to discover whether the disease invariably proceeded from the buds 
contained within the leaf sheaths I ma\ explain that the Icat bhcaths 
arc often 18 inches to 2 tcet long and that thev unite around the stem, 
each forming a closch adhering lube, within which, and right at the 
bottom, the llowering buds arc found As these buds enlirge the 
bhcaths are split open, a bulging bcmir formed lor some davs before 
the sheath ruptures I wou’d explain also that in the specimen 
supplied to me on the 20th March, the buds were hrge triangular 
bodies troni 2 to 3 inches long and ntarlv as broad and placed right 
at the base ot the sheaths But in ever) case, noiwuhstaiuling ihcir 
being bo carifulh protected ilies had turned brown, and what was 
remarkable those in the higher ind more ligliilv filling leaf sheaths 
W'crc, if ansthing, in a more advanced sia'c ot deca> than the lower and 
outer and jiariK expanded buds In manv cases also the decomposi- 
tion was seen to h i\e exuiukd to iht It if sheaihs themselves, large 
patches of the inner surfaces of which hid ilianged to a more rusty 
brown il is inu than the putrid bud-., but the} were clearlv in an 
unheahlu state There were, however, on these rufous patches 
no inamlestations of the external fruciihcation of a parasitic 
fungus i^Conf ivilh para j 6 ) 

b Mr A tt. MukharJCs Report , — Along with the Director’s 
letter No 025 A, daitd the 27th April, I obtained a copy of 
Mr Mukharji's rejjort ot his investigations in the dislricls badh affected 
bv the disease Ihis while giving mucli interesting intormation as to 
the extent of the maladv, ns disinbuiion, date of ai)i>tarance and particu- 
lars i)f a lormer, and presuiiudlv similar, outbreak 20 > ears ago, 
proeetded lo aiirilmic lht‘ disea'-e lo a tiingus that he identified as 
verv possib'v a b{K.cics of FytbiulTl In support of this view of ihe 
case lie forwarded certain microscopic slides showing various stages 
of that liiiigus rnese 1 at once examined with a low power micros- 
cope but, as I tailed absolutelv to find an\ thing lo support 
Mr Mukharji’s views, 1 sent them 10 Colonel D D Cunningham, C I.L, 
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I.M 8 , for his opinion He was ffood onouj^h to invite me to come to | 

his labof'^ton to sec Mr Mukharji 8 slides and at the same lime to disease. 


examine other specimens which he had himself prepared from the 
material sent to him We examined the slides with the greatest 
care, but as Dr Cunningham had previously written me, there 
was not a suggestion of a Pythium or PeronosporE to be found 
What deceived Mr. Mukharji, apparently, was a somewhat cunous 
Alga (Cephaleuros mycoidea) which la frequently prevalent 
on the leaves It is, thereloro. hdrd2> necessary to enlarge upon 
the issues riised bv Mr Mukharji 8 repon 

No sooner have th# tissues ot the leif, bud, or stem, been killed 
than they beconit. a yiC'-fecl boianiv. garden of &aproph\tiL fungi and 
harbour also tounlless txirms of inseet hfe^ The temptation is, 
thi reforc verv great lo dp f'rt .iitcnlion from ciiisc to effect and to 
wander through and h>* 5 l m the unexplored fielil of fungal 
forms to be found on the (hcompo*»iog siructur* s 

in RM sa 1 > /> rrw gwides. 

9 I lake the <;pportunitv of mentioning here thit T tias fortu- 
nate in obt lining on loan, from the Mathemaiical Instrument Depart- 
ment, a microscope of ^ulliiicnt power to enable me to examine the 
second consignment of sanif les sent to this office I thought it as 
well, however, to advance no very definite opinions, and to leave 
Mr Mukharji to be possiljly correct until I had had the opportunity 
of moie fully establishing my own views Accordingly my reply 
No 120$ — 222, dated the 29th April, stated that I had obtained 
indications that |)Oimed m the directiun of the opinion that the 
disease was possiblv of fungal origin 1 ventured, however, to differ 
with Mr. Mukharji that, m recommending a chemical treatment to be 
pursued. It did not matter vcr> much, for practical purposes, which 
mildew it IS that causes the destruction And here I w^ould add that 
It IS essential before aTi\ such treatment can be recommended that 
we know the life-historv of the organism causing the disease I, 
however, concluded my remarks on this subject (in the letter above 
quoted) by 6a}ing that 1 eiitireU concurred with Mr Mukharji in 
recommending burning as perhaps the most cenain way of checking 
the spread of the diseise Once a palm is invaded with this 
mysterious disease death seems ver) nearly universally to follow 
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From the copy of a correspondence on this subject ^furnished to 
me^ that has passed between the Director of Agriculture and Colonel 
8lp George King, KG IE, IMS., Superintendent of the Ro)al 
Botanic Gardens, I learn that he also has arrived at the^opinion that 
destruction by fire is the only likely method of coping with the 
disease, until such time as we have learned the life-history of the 
organism that is concerned in the death of the palms 

10, FungicideB.^^o far as I have been able to discover, regard- 
ing the structure that is at least in fairly constant association with 
the destruction of the trees, no chemical treatment is ever likely to 
be of avail. The growth to which 1 allude lives wiihin the tissue of 
the palm and ap{)arentlv comes to the surface only (if ever) when 
the palm has been, killed, lo syringe affected trees with poisons 
can be of no possible advantage, either to save the indiiidual from 
the certain death that is rapidly overtaking it or to check the spread 
of the maladv If mv observations be confirmed by future investiga- 
tors, that the organism seen by me within the tissue of affected 
palms, IS the actual or even chief cause in their destruction, it might 
be said that it would very possiblv be more eftcctual to pour the fungi- 
cide into the ground around the roots than lo spray the domes of leaves 
and terminal buds A system of spraying young trees might possibly 
be of advantage in killing the germs of destruction, before they have 
inoculated new hosts (assuming that such inoculation took place 
which 1 tliink not), but the course pioposed would be impracticable, 
since It would mean the syringing of a forest of palms, each 30 or 40 
f( ct in height. So again, allowing that it can be demonstrated that 
fungicides actuallv do arrest the disease, organic lesions of so serious 
a nature have been effected before the external symptoms of disease 
have appeared that 1 should very much doubt the advisability of 
saving such trees. 


MY DEPUTATION to the AFFECTED DISTRICTS 
ano FDACES visited 

Davutatlon 11 In reply to my letter of the aoih April 1896 I received telegra- 

phic insiruciions 10 visit the districts most severely afiected, and to 
thus conduct a personal en'juiry, provided this could be accom- 
plished within a period not exceeding one month. Mr. N. G. Mukharji 
was deputed by the Bengal Government to accompany me, and 
Joined me at Barisal on Sunday, the 1 7th May. 1 availed myself of a 
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vety generous offer made me by Massra. Hoare, Miller A Oo to traveh 
in their steamer, the Aiokatkt, that was to fail on the 14th direct from 
Calcutta to Bansal. Although this occupied the greater part of tvo 
days longer than the route by train tO Khiilna and stOamer to Barita: 

I was enabled to study the Sunderbands, and as I could stop th< 
steamer as found necessary, I had several opportimities of studytnj 
the disease \n more southern parts of the Khulna and fiackergan 
districts than 1 would otherwise have had. At Moreilgan] we were 
joined by Mr W A Lee of the firm of Meeers. Hoare, Miller <ft 
a gentleman uho has devoted much of his leisure hours to micro 
scopic studies, and w^ o took accordingly the keenest interest m th 
investigations intn the cause of the betcl*nut disease And I deair 
to take this opportunity of reporting that, through Mr. Lafi'e activi 
co-operation, T was enabled to accomplish the work entrusted to m> 
more rapidly and thoroughly than 1 could otherwise have done, sinci 
he practically placed at m> disposal the rcsDurces of the Benga 
Central Flotiih Company, and at the same time assisted very greatl 
in the numerous microscopic examinations that had to be madCi 

11 At Bansal I consulted the Magistrate and Collector 
Mr« Bealson Bell, who, having then only just joined the district 
regretted his inibility to afford me any particulars He agreed 
however, with Mr Lee and Mr Mukharjl that I had better in the first 
instance visit the Mcndiganj sub-dm<;ion, where the disease was sai 
to be very bad On two occasions I drove through the suburbs of 
Bansal in order to see the extent to which the blight prevailed in the 
sadar station 1 was surprised to find that the belel-nut palms 
in and around Bansal itself were not affected 

13 Mr Lee having placed the Alokasht at m> disposal, we sailed 
from Bansal at daybreak on the 18th and anchored at Paiharhat at 
7 A H A \isit was at once made to Badarpur, where the disease was 
known to prevail A large number of trees were brought on board 
and the da> spent in thcir examination In the afternoon a visit 
was next paid to Sonamukhi, where further particulars and speci- 
mens were procured At da) break on the morning of the 19th an 
exploration was made to the more distant village of Lashkarpur — a 
village with a very extensive betel nut cultivation, and where it was 
esiimafed something like 90 per cent of the trees had been killed. 

At IS noon we returned to the Alokasht which at once returned to 
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The afternoon and evening of the 19th were again apcnt in the 
microscopic examination of the very extensive material that had been 
collected 

14 At 5 A M on the 20th we sailed for NoaVhali, and arriving at 
Ichakhali pioceeded b> road to Noakhali On the way various 
plantations were visited and many specimens collected The 21st 
and zand were then spent in Noakhali where Mr 8 K. Agaatl, the 
Magistrate and Collector, afforded what assistance he could The 
plantations aiound the sadar station were visited and cultivators from 
more distant parts of the district brought in and interviewed. On the 
midnight of the 22nd \\c again embarked, and reached Barisal on the 
23rd, sailed for Khulna on the 24th, and reached Calcutta on the 
morning of the 2 5ih May 

tS* I was thus absent from Calcutta in all some ioda\s, andl 
may explain that my tour of insiiection occupied a much shorter 
period than I anticipated before starling, but 1 found there was no 
occasion to extend the enquirv at this season of the )car Sufficient 
material had, moreover, been collected to enable me to work out all 
that was likely to be ascertained, and it was found that having seen 
one or two phntations and talked with some 50 or 60 cultivators, 
was, for all practical purposes, the same ihini; as having visited every 
affected plantation. 

CULTJJ ATIOX OF the BETEL-yVT 

ifandar aid Groves , — In the districts of Baekerganj and Noa- 

Betot Groves, possibh in Other districts as well) the Areca palms 

are planted in groves of Mandar (Er3rthrina indica) This Pa- 
pilionaceous tree is supposed to improve sandy soils and to make clay 
soils more iiervious. The cultivators arc of opinion that the leaves 
enrich the soil, but they affirm that shade is required until the belel- 
nuis are full grown It is probable, however, that it is protection 
from wind storms, more than shade from the sun, that is sought 
Branches of the mandar some 6 feet in length are planted in 
TOWS, the branches being placed 12 to 15 feet apart each way The 
planting is done in Februar) or April, not March By about 2 to 3 
vears, on high lands, and 4 to 6 years, on low lands, the plantation 
18 ready for iht betel seedlings. In certain parts of Khulna district 
I was told ihe> did not form mandar groves, but simply planted that 
tree on the circumference of their estates This system is also 
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follo\ted n Kaukhali and Perozpur in Backcrganj district In the CULTiVjjLTlOM 
localities where that condition prevails I was somewhat surprised to bb'^blhut. 
find that the disease had not so far been recorded as doing serious 
damage 

17 SeaA Oil a 0/ Sowing — The betel- nuts are sown In October 
or November, the seeds being deposited 4 to 5 inches apart and the 
nurseries are either close to the homestcAd in shady places, or, if 
conveniently situated, the nurseries arc made in the mandar groves 
themselves The transplaniiiiir is usuall) done after 2 >ears, some- 
times 3 or 4 years For high lands the seedlings are transplanted 
in Juh, for low lands ir February or April In the first transplant- 
ing the betel-nuts arc placed equi-dj*-tarit from the mandar trees and 
thus 12 to 15 feet apart But a second regular transplanting takes 
place when the first trees have come into bearing Before this is 
done the mandar trees art cut down or onh a fringe left around the 
circuiiifcrcncf of the gicve J he Int* 1-nuls in a fully planted grove 
are thus about 6 to 7 feet apart each wav A certain amount of 
irregular planting takes plate, however, as Vcacancies occur, and in 
selfishlv conducted plantations the tiees mdy be f(»und here and there 
not more than 2 or 3 feet apart It is also probable that there is a 
certain amount of self-sowing a*- it is not unusuil to find two or three 
trees growing in a clump so close to each other that thev could not 
be health) In most plantations also a distinct percentage of cocoa- 
nuts are interplanicd amontr the betfl-nuis, so that an old plantation 
in man\ cases has lost all us cnginal regulantv and become a dense 
jungle of palms with only a winding footpath leading to the owner's 
house This gencralh stands on the bank of a small lank and near 
the middle of the holding The holdings range from 5 to 40 acres 
and in the larger planlaiions there ma) be three or four tanks 

18 Seasons of Flowering and Fruiting —These may be said SMim 
to be distributed throughout the year The flowers that form in Janu- Flowarina 
ary will ripen fruit in October , the flowers formed in March will fruit ** 

in December and January The harvesting period is from October to 
the beginning or middle of January, but occasional!) the new flowers 
may begin to form in December or January on trees from which last 
year's fruits have not been collected It is thus possible to collect 
frmts from a diseased tree, and such are known and recognised 
though not liked. {Con/ with paras s’f-S ) 
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IQ, Duration of Trees — If a few trees are planted Tiear villages, 
but not m regul ir groves, the betel-nut mav fruit when it is only 6 or 7 
years of age In plantations they rarely fruit much before the tenth or 
twelfth year The trees subsequenth put out in the plantation (just as 
the first set begin to flower) do not come into bearing for 20 years 
There is no third jilanting except, as already stated, to fill up vacancies 
Land formerl) co\cred with betel- nuts, if replanted w’th them, even 
aft^r a rest of sc\cral lears in the form of mandar groves, docs not, 
as a rule, }ie]d until the palms are at least 20 \cars old. 

20 It will thus be seen that it takes at least 30 year** before a 
betel* nut plantation comes into full bearing The fruiting life of a 
tree may be put at from 30 to 50 or fio years after coming into bear- 
ing, and the total life of the tree might thus be slated at from 60 to 
100'} cars. Several of the cultualors examined b) me admitted that 
their plantations had been laid out by their grandfathers, if nOt at a 
still more remote time, and ha<l continued to Meld for at least the past 
fio to 70 yc.nrs without the slightest attention on their part, further 
than to occasionally lop dress the soil or hoe down the weeds But 
c>en that amount of labour is not bestow'cJ on these profitable 
plantations every vear, and indeed man> cultivators never give any 
labour to iheir bclel-nul groves 
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or jy loss ofthf cultivatojis. 

It may serve a useful purpose to record here very brief!) a few 
of the opinions and replies elicited from the cultivatois — 

21 In the Mcndignnj lhana the disease first appeared in November 
and December of iSga, m a pHntation in the village of Lash karpur 
"1 he owner of the plantation (Alimuddm Shikdar) said that he lost about 

of his trees on that occasion The disease seemed to stop for some time* 
but re-appeared in the following September Before the plucking season 
in October 1891 he had lost about half his trees The disease has con- 
tinued ever since and he has now lost all his trees, young and old alike 
He owns about 16 bighas of land, an area that, he says, formerly con- 
tained between 5,000 and 6 ,ogo betel-nut trees 

22 None of the other gardens m the neighbourhood were seriously 
injurccfbcfurc January 1896 Ihc first to be affected was that belonging 
to Shumsuddin Aken, which lies to the south The prevailing wind in 
Januai y is from the north But very shortly after (or in fact about the 
same time) the plantation belonging to Nabu Shikdar and also thoss 
belonging to Nado Jemadar and to Mohammad Take, were affected, and 
these he to the north 
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33 Th§ village of Ramnathpur, which lies to the east of Laskharpur 
and about ) mile distant, became attacked in January 1896 

Tne village of I ashkarpur may be <iaid to have lost at least 90 
per cent of its betel-nuts, and the population ha\e been reduced from a 
state of opiil* nee to one bordering on poverty On one occasion we came 
across one of the nra*l> built md even ornamental houses of the betel-nut 
cultivators deserted and empty W e asked our guide the reason, and 
he pointed to the forist of dead stumps of bclel-nuts The owner 
preferred, he slid, to seek employment elsewhere rather than to face 
the future and have to p.iv rent on a useless property 

34 IntUraiionit of — Some twenty cultivators were present 

when the above inforr ition was obtained They stated that the first 
indications of the disease weii the withiiingof a few leaflets (pinna) 
of one of the innei most loaves In about 8 to todays the whole leaf is 
seen to have withered 1 he* nt\t leaf to be afltsttd is that immediately 
outside In ab<mt 20 to ^o days the bud and inntrmost leaves, which still 
remain grern, f ill off thi nigh the decomposition that is set up at the point 
of their union to the lop of thi stem If a trcf bi felled just before the 
crown of loaves fills off, it will be found to emit an ofTentivc smell-— and 
the bud when it falls to the ground of Us own accord gives out the same 
smell 
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25 Tiieir Explanation of the Origin of the IHnenee ^T\\c 
cuhivators regard the di'jca.sc as due to wind and damp atmosphere, con- 
nected with the cyclones that often occur about October This followed by 
dry weather in February and March completes the destruction But they 
were unable to account for the admitted fact that during the last outbreak 
It was worst during January, or just before the occurrence of thedryapnng. 
In Apnl they had rain and hail, alter which they observed the disease be- 
gan to abate, and affected trees to give indications of recovery In 
Uackerganj there is usually ram in January, but last year there was none, 
so that a want of rain up to April might be regarded as associated with 
the seventy of the outbreak of 1 895-9O The cultivators affirmed that in 
February and March the soil became abnormally dry, but they imme- 
diately added that they had found the disease to prevail with equal 
seventy on plantations with damp low-lying soil and those on soil that 
had become completely dryed up by January and February. They would 
not admit having observed any special prevalence of the disease on soils 
of one kind more than another. 


Supposed 


26. Age of Affected Trees.— Speaking of the age of the tme affected, 
the cultivators first affirmed that old and young trees (even seedlings) 
were alike attacked. When asked the reason why the plantations through 
which we hod marched from Patharhat to the Mendiganj Thana were 
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not diseased, the cultivators replied that these were >oung* plantations 
But It iray be added that they were on the banks of a river ^l^hereas 
those of Lashkarpiir are at a considerable distance from any stream The 
degree of subsoil moisture may, therefore, be assumed to be very different 
in the two localities Moreover, the cultivators invariably pointed to the 
lowness of the water in their tanks as an indication of the untowardness 
of the year 

The consensus of opinion seemed, however, to be th'it when the disease 
first appeared it att'icked the old trees, but that rapidl> it showed no 
special favour for old more than young trees Some of the rultivalors 
even affirmed that it had appeared on the cocoa-nut palms, but the one 
specimen of this shown tomf might hive been struck b> lightning, or have 
lost Its crown of leaves from an\ one of inan^ other causes I saw nothing 
to ]ustif\ me in thinking the peculiar disease of the betel-nuts had ex- 
tended to the cocoa-nuts also, though it is signiRcant that manj cultivators 
affirmed that this was the ca«e 


Sparisly 
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27 AtNoakhiha large number of cultuators had assembled 
and the information obtained from them confirmed the above, and 
amplified here and there the details The evidence of one or two 
ma>, therefore, be here given 

Upsaruddin, of C hai Mama, had a five-acre garden containing 700 to 
SiM) trees 1 he trees b« g«an to die in Dccernbi r a lull came about 

hebruarj or March, the disease re-appeared in Oecember 18^4, and 
went on till March iSijs • returned in December and continued till 
March He has onU 1 00 treos alive now. 


28 Mohammad Amjad, of Rimeshwar, said, they had a cyclone in 
October 1 8(;y He noticed the betel-nuts d\ing in November following 
I he leaves all turned ytilow simultaneously and by February he had 
lost 2 of his plants I here was again a lull till the cyclone of October 
1895. when the disease re-appeared 

Another cultivator gave practically the same opinions He had 2 
acres bearing 1 trtee, he has only about 100 left, and these are young 
trees, not bearing 

i9 All Meah, of Sharia, said he had 4 acres under betel nut He attri- 
buted their having died to the order issued by the Collector to have them 
counted— he sagely remarked that you do not count your children *' He 
did not th«nk the cyclone of 1893 had anything to do with the disease, for 
the reason that thc\ had often before had cyclones and these were not 
followed by a plague He was quite sure that Government was respor- 
■Ible for the plague, and remarked, “Counting with the object of increas- 
ing rent or oppressing the ryot is offensive to Allah ” 
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He ad^ed that, while >oung and old trees were alike affected, there 
was a greater percentage of death among the old He said that it first 
appeared as spot 3 on certain leaflets of ihe second or third leaf from the 
inside, but that he had also seen the bud first sluwing the symptoms of 
disease If tne innermost leaves are first attacked, the course of the 
disease IS mure rapid From the time of fi'-^t appearance it generally 
takes 10 to la days in dry weather andneirlv a month in wet, before the 
tree is killed 1 he disease has for the present disappeared, in fact certain 
trees that were distinctly attacked, he siid, had begun recently to recover 
But he regards It as cert ill! th it this recovery is only temporary, that 
there IS no real recuverv on the cunlrar), that those very trees will die 
later on m the year ll*: repcattd when cross-questioned that the disease 
most commonly commenced on the sec<md 01 third le.il, but that he had 
seen the bud hrst atlackid, and hid *ilso ubstrved the course reversed, 
the disease extending from the uulermust leaf iif all to the bud 
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30 Having thus menimncd the localities v.siied and ihe opinions 
of the cultivators, I shall no'N proceed to del iil some of ih«' observa- 
tions made by me, but 1 do not think it will be necessary, except on 
rare uccasionb, to s{>ccifv the locdiiics wnere these wen recorded 

31 M) first impression was that we had to deal with several, not 

one disease I asked the culiivators to point me out diseased trees 
and 1 ordered these to be cut down one by one While that was 
being accomplished 1 questioned the cultivators as to the symptoms 
by which they recognised “ the byaram ' '*(the disease)" and the only 
sort of opinion they could give was that the leaves had begun to 
wither. * 

32. Exter^ial Symptoms.— Iw one case a few pinnae, on the 
second or perhaps the third leaf from the central bud, had withered , 
in another the whole of that leaf had turned to a uniform reddish 
yellow colour, but stood erect, in a third two or three leaves were 
more or less withered, some having lost all shade of red, and dried 
up into a dirty straw colour and become pendent But in all three 
examples the bud and first leaf stood erect, were green and quite 
healthy looking In a fourth the terminal bud had toppled over and 
was suspended among the withered leaves In still another the en- 
tire terminal crown of leaves had fallen off leaving a dead stomp 
— a monument of the completed course of destruction 
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^3 In every plantation all these condiuons couldr be seen on 
young and old trees alike even on seedlings. In some plantations 
there might only be 5 per cent of leafless stumps, in others 20, 30 
50, or as much as 90 per cent killed 

34 The malad) is thus clearl> a very alarming one and the his- 
tory given me bv numerous cultivators in every locvlity visited 
tliat, from the date a few pinnae of a leaf near the middle of the crown 
were seen to wither, little more than one month elapsed before the 
tree was leafless 1 pointed out to the cultivators that the lower 
leaves of every palm were withered, but the answer came promptly . 
“ that 18 all right, these have died from age. That is not what we 
mean, it is when a portion of a }oung leaf withers, that we recognise 
the first symptoms of the disease '* 

35. IHrecHon of IVvihering * — I e ’cammed many examples, 
hundreds I might safely sav, and in the vast majority it seemed to be 
the second or third leaf, counting from the central bud outwards 
that got first affected But the withering was not constant in its 
course A few pinnm about the middle of the leaf, and on one side 
of the midrib onlv, would be first affected At other limes all the 
piniiffi on one side, or again f'c whole leaf, would simultaneously 
change to a dull sickly orange reu colour, then turn bright yellow and 
fade into a dirt) straw colour It is note worth) that the withering 
did not seem to extend gradualU from the base to the apex nor vice 
versdf but appeared suddenly and often at isolated positions. The 
first leaf to be affected might show but a fewpinnx* in one place with- 
ered, while the next outwards had complete!) withered, or that course 
might be reversed, the mnermgst being m the furthest state of decay 
Or again two or more isolated portions of the same leaf might be 
seen withered and the rest perfectly green There were thus no 
direct indications of death being caused by a disease that advanced by 
regular stages from a fixed starting point or a number of such points. 

36 IheonU s)mpiom or rather nearly invariable peculiarity of the 
disease seemed to me to be the order in which the leaves paitially or 
entirely withered, naiiu\, outwards and downwards That is to say, 
if It began in the secoiul leaf from the bud, the next to be invaded 
W9uld be the third, then the fourth, and so on This struck me, 
moreover, as being somewhat in accoi4 vith my previous obser- 
vation (Para 7 adove) that the upper buds were, if anything, 
in a further stale of decay than the lower ones* 1 accordingly alit 
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open the alems of many specimens to see the buds, but found these 
in no instance of the sise and in the condition already recorded in 
connection with the «<ample examined on the soth March. There 
were either no buds visible at all or only very minute ones not more 
than half inch in breadth and about an inch in length. Except in 
badly diseased plants such buds as were found looked fairly healthy, 
but in no case did I find the buds of palms freshly hewn down, to 
possess the maggots recorded above (Para 5) 

37 These observations led me to presume that the specimen exam- 
ined on the 2Gth March had been onl> blightly attacked by the dis- 
ease, and had, therefore, bcMi able to form buds 13ut 1 found it 
extremelv difficidt 10 uedount for the jbs^^nce of lateral flowenng buds 
Eiill more bO for ihcir Cioall when present, as compared with' 

those of the simple examined two month«^ previously. And this 
problem was sull further complicated b) the entire absence of mag- 
gots from the buds or diseased tissues ( Con/ wt(h para ^8 ) 

38 But while the majority of the palms, suid to be diseased, 
manifested the peculiarities just detaih d, there were many that the 
cultiv.iors instaiuh pronounced as affecte 1 with the byaram in which 
the loaves seemed to have been killed sininluiicoubly, very possibly 
by a storm In such cases the terminal bud would be seen twisted 
and torn to pieces, the leaf-sulks (half reduced to fibrous cords) 
being tied around it 1 was disposed to regard such examples as 
Killed by storms, though of course the> might have been diseased 
and weakened l>eiorc the occurrence of the storm by which they 
were finally killed 

39 The absence of anv fixed and readily recognisable symptoms 
astonished me very greatly and led me to suspect the presence of 
some constitutional rather than parasitic disease With a malady of 
such seventy and rapidity of action one would have expected dcfiiute 
characters, if not fixed stages of progression The trees were dead 
or evidently dying, and that was all or very nearly all that could be 
stated. But let me repeat, in no instance did I find on the sorface of 
the leaves or within the texture of the diseased parts, any trace of 
an algal or funga' parasite 


BBTKL-NUT 

PALM 

DI8BASB. 


Dlpsetloa of 
wlttatHiiB. 



INFLUENCE or CYCLONES. 

40. The cultivators altnbuted the dfseaae for the most part to the 
cyclones that are very prevalent in the autamn months. As just 
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Stated there were found man) dead trees with pendent crowns of 
leaves that might easiU have been killed the cyclone of October. 
In such cases the crown of leaves had not separated from the stem ; 
the bud and leaf-stalks had not become rotten, but were dried up 
and reduced to a fibrous condition from being tossed about in the 
wind, owing to their having remained dangling to the stem for some 
four or five months This is clearly a different condition from 
that in which the tree becomes leafless in little more than one month 
from the date of giving eaternal indications of being first attacked, 
and where the tissues become rotten and putrid Moreover, the con- 
tinuance of the attack, trees ^cing seen one after the other to be 
afleclcd during a period of at least four or live months from the date 
of the ct clone, could ob\ioii'4U not be a ilirect consequence of injuries 
sustained at one and the siinc time During the past 2j \ears there 
must have passed over the Backtrginj and Noakhali districts many 
oclonts, but onh on two occasions have these been iolluwed by a 
plague among the betel-nuts 

41 It was thus clear to m\ mind th\t b\ a coincidence possibl), 
a c> clone had preceded the out -break oi the disease — a disease that 
probablv retjuircs ior us ejndeinit giowih the chnialic conditions that 
follow the cyclonic period The injure done l>\ c\ clones, where not 
associated with such a disease, woiihl be regarded as ordinary casual- 
ties The betel nut is undoubtedU a delicate jialm and would be 
readilv injured b\ sc\ere storms so that a certain percentage of deaths 
\cr\ likeh alwa^ s follows the cvclonic period though the cultivators 
take no special notice of that fict It is onl\ when an epidemic occurs 
that the> become alarmed and look about for an explanation, and 
then the peculiarity of the disease apjrieanng after the close of the 
c^ clonic period may naturalh sin^gesl the cyclone as its cause 

42 The fact that the disease had spread from the districts where it 
first appeared, into remote regions where there had been np cyclones, 
would seem to dispose of the cvclonic theory It may be mentioned 
that on m\ return to Calcutta 1 had diseased betel-nuts sent me 
from bcyeral districts, besides those of Eastern Bengal, and myself 
discov^cd a few isolated trees badly affected in gardens in Calcutta 
It would be difficult to account for the communication of a conugious 
disease to single trees in the heart of a great city and several hundred 
miles awa> from the chief region of betel-nut cultivation— and yet 
1 have Utile doubt they were killed by the same disease as that which 
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raged in Eastern Bengal during the penM of m\ lour of inspection JK}*^ 
What IS still more significant, while Ihe disease had practically DtStASl. 
stopped in "Backerganj and Nodkhali, it wtriid seem to have sub^c- 
<]uently commenced at Sihpui near Calcutta But if climatic condi- 
Ciorib be assumed as possibly originating the disease, there would very 
probably be little ditficuLty in accounting for isolated and simultaiicous 
manifestations. 

PAHASITIV Fumir Ann ALQ^. 

43 During np i i,»d »oui of iiispr'ciun to f astern Bengal, I had P»rasit#i 
ample opporiuintv tu iiunt ior external parasitic organisms, and 

with three or ItM uiu rosco()r s at hanii ^ould asccrUin, with some 
degree of certainti , wheilie*- seen could be accepted as caus- 

ing, or c\en h* iiv> iii associalioii with, the iliseasc. 1 requested 
Mr Mukharji, ihorulorc to rc-dibcover and shoi^ to me the parasitic 
fuiiriia to which he atlnbulcii die deuh ol the pilms Jr. this he 
(ailed absolutch but accounu d for his failure bv the changes that 
had taken jilacL during the p? St two months I h' re was of course 
a certain arnoiiiu of probability in that c\plunalion It was, there 
fore, with the ver> greatest care that I p'^iiinncd the etuderrais of 
the stems, leaves, leaf-shcaths, and bud*', for anv such manifestation, 
for I felt satisfied that even with the most advanced stage ol such a 
fungus there need be no dilficultv in recognising the mvcelia and 
withered fruciihcations, or possibly in detecting the resting condition 
of the fungus The withered and dead leaves vtiv trcipiently (and 
dependent on the extent of their decay ) manifc .ted certain sapro- 
phytic fungi, but ne’thcr upon th-’se, nor on the living and d>iiig 
structures, could any trace be found of a paraMtic fungus that would 
in any way account for the destruction of the palms 

44 Indcc 1 only one parasite was discovered, namely , the lichenoid 
condition of the Aiga known as Cephaleuros mycoidea. This 
was seen to form on the old stems immense elevated patches 
(tometimes as much as an inch in length) brownish red with 
sometimes a dead portion in the centre and a darker outer rim 
These occurred up and down the stems, and side by side with 
numerous patches of grey lichen. But it was also noted that the 
outer large green leaf-sheaths were copiously besprinkled with smaller 
more red-looking patches of that Aiga than those seen on the stem 
The small patches qn tlie leaf-sheaihs were careful ly studied andj 
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I sections m'lde ihrouc^h them to ascertain the depth of iheir parasitic 

I attachments They ^\cre readilv seen to be very nearly epidermal 

I in thfir action, thom^h the ccllb underneath the patches to a certain 
depth were often much discoloured and in some cases even killed 
I had previously had occasion to stud) this Algi on the lea 
plant, and was well aware that sometimes it became deep-seated, 
and IS then a dangerous parasite On the leaves of the tea bush, 
small lound oraiig^-red patches of this parasite, that look to the 
Hiked eye very much like little patches of a foliaceoiis lichen, may 
be found in nearly ever) garden in Assam, but only in one or two 
localities does it assume its second phise. In these localities^ 
however, it becomes deep seated on the yoiiiii^ twigs of the t( % plant. 
It ccasi s to be a lichcn-like epidermal liaimlcss pirasiieauil assumes 
ih) more diiect para’^ilic condition It dues not in thit cose form 
circumscribed siipcrhcul pitches, but penetrates the epidermis 
an 1 cineruts on ihe suifiec ot the Iwie^s in the fnrm of an extensive 
])ile of v( rv 111 unite or -coloured liiKtifiealions The limitation 
of It** (bstriuiion in that case is iniiciled b\ a pioiiounet il orange- 
ydlow hiu fit demarcxtion, sepvaiiivj thr^ ])(nii.)n uf the dead fiom 
the living tvs ic' A^iiadvanets the tissues through which it has 
pasBc«l luin livid, 'tiul -non woher ii]) and di*' 

llrwitt i atui{f Line — ] hivegom into these deMi’s here 
betan e in cveiv vas^ wbeie llv loivcs ol the bet. 1 nut w^re 
seen lo be 1 dh d b\ “ the b\aram 1 obs. r\ed an oringc coloured 
hue of di tnarv-Uion between the living and the dr‘ad tissues It 

was only natural to infer ih it the agent of destruction mu-ht be 
recognised vt ihat point But I was surprised to /mJ that many 
trees that gave no inthcalion of the presence of Ccphfiilcuros 
mycoidea possessed tin line of ddiiarcalion in (juite as j>ro- 
ii.-unced a form as in those with that A!gi m gr;at prulusion 

lurihci, though 1 made miiiv sections through It if-siicaihs that 

sh(«wu\ ihcCephaleurosand those wheie ii was not present, ^ could 
iK't detect any indications of ihere ever having been penetrating 
nivctha or other foreign organisms wiihiii the tissue of the palm. 
I was thus forced to the conclusion, though reliictintlr, that 

Cephaleuros at least could have nothing to do with the destruc- 
tion of ilu beiel-nul palms I sav reluctantly, for I had faded abso- 
lulcU 10 de»ccl anv other epidermal parasre on these palms and 
Cephaleuros waa frcqucnilv present to a very considerable extent. 
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46 Iklore leavings ihc subject of CephaleuroSf however, I 
would desTe to add a further cirruruhtance of no small value 
I never enme across a !oafl» t of the palm th t bore the alga so thit 
that parasite mu^it be he'd Miriocent of the withering of the leaves 
in the, manner described When decav had invaded the whole leaf, 
and was descending into the ‘'hf* iih, then the line of demarcation 
to which 1 have alluded was seen to be formed The portion of 
the sheath usnalh be'ow that line, being still living and green, was 
that, and tbit alone, on which Cephaleuros was to be found 

47 I'ui, a*>.l 1 hxd fa«'ed to din. over any deep-seated action 

for Ccphftteuros ' 'lad also failed o r. ‘cognise within the tissue of 
llic pi.lniii'1^ <•'11 iiriheiii\'' ' . 'iini*- d pirasilf 1 must have cut 

and examined hiini'i' i dI !Uitr«»Mnpic sections, lengthwise and 
ir inMcrsf , tl. urh 1 .Psheid-s havts sti m ro(>»s ami buds In 
no insianci’ Ji 1 l asr a*- tin. blij^hicst m In ation of the jiiCBCnce 
i f pcn.iratin.; tunwIu Flii'- cucuMi‘'iini e, n t iki n n> conjunc- 
tion ^Mlh tlir < ' t.i« •xb'.en* c Imin the epidermis of any funj^al organ- 
isms, loft iin room for do i * ih it it tin .li ath <1 in« pdms vis caused 
liv a ‘ ii.us \l ill it verv pu-,sil.K woul 1 I c 'oiinrl lo be of a ver^ 
iinuiiiii iip» lie ljf< -hj-,.or\ of aIucIi m all probability would prove 
a nc'^ and novc' btoiv to ilic alreadv long and cl versihed literature 
ot plant diseases. 



AbMUea of 
PonatnttlBs 
Myoella. 


i>nroMrosiTio\ ok tissues. 

4^. Siagentn iterompoMtion — licforc proceeding to deal with Staaei in 
the microsLopi' p- cii'iariiics of the diseased palni« I think it as well to *^iS!*®**' 
del III cer’aiii Ollier pcculiaiiiies I is surprised to find the greatest 
iriLgularuv in die (oniliiion of the upj»rrmcsi three feet or so of the 
trees felled In one with on\ a few leaves withered, and which I nas 
told had only rc..enilv been attacked I found the Icaf-shealhs of the 
three or four leaves immciliatcl> around the terminal bud, and the 
bud Itself completely decomposed into a waicr\ fluid contained 
within the reed-hke tube formed b> the remaining leaf-sheaths As 
1 have explained, the exiremiv of the betcl-nui stem consists of 
the embracing lext-sheaihs, which, for a considerable portion oi 
their length, consiiiule comp’etc tub* s one inside the other The 
young stem is contained within this senes of tubes for some distance 
the remaining portion of the tube on the top being filled up by the i 
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jonngest leaf of all It is this unexpanded young leaf, standing erect 
in the middle of the crown, that 1 have for convenience designated the 
central bud. though it should now be understood that the bud itself is 
right at the base of the first leaf and completelv within the tube. 

In the stem hew'n down, to which I have just alluded, the centr.»l 
leaf stood erect though its lower half right down to the bud was com- 
plete!} decomposed I collected a quantit} of this liquid . it was quite 
clear and had next to no smell In a short time after exposure to 
the air it became turbid and acquired an offensive smell. 

49 In another tree, where the leaves were nearly all withered.. 
I found no fluid, no empty tube, but the whole of the inner leaf- 
sheaths and bud were reduced to a pulpy white mass that gave out a 
most offensive and sickening smell I looked for the maggots re- 
corded above {^Para 5), but found none 

50 In a third palm, which seemed externally quite as far gone 
as either of the above, there was no decomposition, no smell, and the 
leaf-sheaths and }oungstcm when slit open showed no discolour- 
ation The) looked in fact iiuitc healiln 

51 In a fourth, verv Unit affected so far as external indications 
were concerned, the transverse sections ol the Uaf -sheaths and stem 
showed discoloiiicd vellow and brown sj)ots that corresponded to 
the position of the fibro-vascular bundles But there was no fluid, no 
rotten putrid tissue 

52, The examples three and four above, I was told, wtre trees that 
had for the present had recovered from the disease, but would 
have most undoubted!) died next December 

53 In still a fifth, the bud had fallen off and a leafless stump was 
all that remained 

The effect of decapitation isusuall) visible u little below the point 
of actual location of the bud, sa) Iw o or three feel below the evlremiu ol 
the tree The first indication of this is a constnct.on of the stem just 
outside the leaves. 1 his extends until the crown becomes top-heavy 
The central erect portion first falls over and then the whole crown of 
leaves tumbles to the ground. The cunslnction of the stem continues 
until the stump becomes somewhat pointed and appears as if the 
plant had been killed by a string tied lightly around the green 
portion It may then be noticed that a hue of depression forms 
lengthwise on one side of the stump, the external ring of hard wood 
Calling ill, as it were, through the interior tibsuc decomposing from 
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the bud drwnwards. It will thus be noted that here again I failed to 
discover any uniform process of destruction such as might be seized 
upon a& indicative of a localised and parasitic iirsease 

54 I had, in fact, faiUd to see an> fixed course in the withering 
of the ]oa\' s , failed to find \ ])arisitic fungus cither on the epidermis 
or nithin the tissut of the pi int and I had also failed to detect any 
verv precise course of i]> 4.onipositiun of the tissue. There could be 
but two admissible explanations of these significant failures, in the 
face of such whoh Mile destiaction-'-naniel>, that either the disease 
liad run its cours und *or tlie prebeni at ad events, had practically 
disnppcircii or mat vas a ..n adt lint might be characterised as of 
A ( i<ii-.iiiuM>iii • ihTactcr n< ' ihf r ul of a specihc parasite. The 
iiiltivators were 'iniinTTUirsj th u it ippeaxed in December, and after 
March reasf*d T(' iiuck ftn> more trees II was thus certain that to 
stu.n ihc d.s*:a3t wuh anv hoi^e of being able to discover its causa- 
tion it must lx. i.iivcn in hand in December or Ja^cary and that my 
visit in ^hat case wa«» made too late in the >esr 

55 Hut one point 1 fee! confident in rc-afiirmmg, namely, that 
whatever the ducase mav be it can hardlv h( a fungus that produces 
penetrating m>celia an<l that carries its fr ulifieations to the surface, 
since I was almost certain toliave seen the rt suits of such penetration 
or the remains of the withered fructifications 
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Micnoscoric STRVCTVRES 
5 fi It IS necessary to examine a few of the structures of healthy 
plants, tiefore proceeding to deal with pathological manifestations 
As in all other ]>alms, so in the hctel-nut transverse sections of the 
stem, root, or leaf, examined under a low-power microscope, will be 
seen to consist mainly of large thm-wallcd cells so loosely packed 
together that they leave, more or less frcquemlv, intercellular spaces, 
that IS to say, openings between the cells 1 issue of this nature has 
been designated the Fi ndvmfntvi Tissi t 

In the root an<l stem the cells of the fundamental tissue are 
broad-oblong or rotund, and show accordingly small triangular inter- 
cellular spaces, but in the tullv formed structure of the leaf-sheath 
the cells are sometimes linear-oblong They ore then arranged in a 
definite manner, and fr'^'quenih manifest very large intercellular spaces 
from the linear cells being divergent But the greatest possible j 
variation may be witnessed according to the age or position of| 
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the tissues examined Thus foi example, if a senes of transverse 
sections of the \ounij stem be made at c\er) inch fiom the actual 
grovim^ apex, and lor a foot or so down^aids, the most marvellous 
transitions 111 toim ma\ be witnessed So in a like manner a set of 
transverse sections ol the outermost Ical-shcalh will differ materially 
from those ok the less mature loWnal leal-sheaths Moreover, within 
the same leaf-sheath eonsiderable diversitv may be viitnesstd in the 
reldtive developments ot the various parts, according to the position 
from which the sections htvc been taken In the one the cells ot the 
fundamental tissue ma\ be seen to be nearly as broad as long, in 
another three 01 four times as long as broad, meeting each other in 
fact at their cxlieniilies onlv In still a third transverse ^eeuon the 
eel's of llie tundaint iital tissue ol the leaf-’-hcilh inav be st ( n ^o be 
lineai-oMont,, and so plaeed as to toueh e leli other ihrtni^houl then 
length, being iiioie or less parallel to the epnlermi^ 
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57 It mav 'dso lie recoided rtgauling the fundamental tissue, 
ih It us cells h-ive remarkabh thin ceU-ivods , that the protoplasmic 
ar^ ijuite transparent , that an e ecepiionallv large nucleus 
mav be discovered within each cell, that in superficial structures 
chu'folh\U grains are disecinihle , and that sm ill round starch 
frtains are I'resent in m )si of such le’ls This condition of the cell 
has l)evn desmnaled rvRFNCinM vmi-s, m contra-vlislmction 10 Pro. 
SLNCHVMVTOIS, in whleh the Cells arc elnligilcd 
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Returning to the sub]ecl «»f the sitrch grains it will be oliserved 
that iliet are ver> abundant in the root and mature stem become less 
abundant on ascending toward the growing apex ol the stem, and less 
abundant in the mature leaf-structures than in the >oung leaves 
I he cells of the lun dame ntal tissue of the root and lower stem will 
also be iccogniscd as containing numerous bundles of needle-shaped 
r aphiJcs 

These details regarding the parenchv matous tissue of the betel- 
nut (which might be said to appU to an> palm) have been gone into 
here, because in the diseased condition the) undergo certain very 
remarkable modifications 
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59 l'''tbTo~V oscular Bundles . — Scattered throughout the fnn- 
damrnial tissue will be seen compicil) built structures that manifest 
no intercellular spaces, and the cells of which are, for the most 
part, in the prosench) matous condition Neither nuclei nor starch 
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plain*? are usualK seen Vrithin these ctlls, and, moreover^ many of them 
have been fus^ d as it >mtc into lonp mbes, or vesselst by the absorp- 
tion nf the eurern. lies nl ihf etll-wdl’- The* are the 1 "ibro-vas- 
iT r \K lii M)i ts 1 ho M’ cro-photOj^raph, • I la/.' /, r thows 

the I t ol a ascLi'ar bundle 111 the leal-sheath 

6'- 1 nr con mo ' ^ ii bundle mst be ‘*pok«.T nl as consist- 
ing nt ihri< 'mil-. 
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A pn'terti'i^ r^; ii/h c.conj>o'-rn of two la\ers of widely differ- 1 
cut (ills 7 I I's ol he oulc^iTiusi la\er differ from 

ihi I f . I I ! un III u LH‘ iimiiiU in bcinp smaller 1 

1 'iioi "-e! I ii|*rui. 1, nd mi bcinp ofim more | 
h h vhdjiO v\ 'h ’ gruns 1 he inm r laser ol ' 

th .1' .’! '!'> I ^ ' wailul ce.l? — iainiIinmx I 

1' 'I . > i» i (V c*»i o‘ ill'. I'D or tnrec ' 

'« " Oiiiv' on ih ciCLinitrcm the pMit r la\cr I 

b. k r ll i, 1lu.1l i*- !»• ’ In Pia/i Uf 1 

7 j. I b lo'il'ilh shown 111 u.i m dih> 1 l i dh to the 
n fit A here M t iirn^ a dark ho’-'-c-shoi -sh ipcd patch 
\ i r.t of t'fjjd/ ur tunes imlosid bv ihick-Wa icd celb j 
ill il arc in a iransiiiuiim s a* (»f cu i ojunent into j 

M s^. Is of ihr chirtUir ihi > Mino*Mid I hi re arc, 
u^ii.ilU one, iwo, or ihr- 1 l^rge Pi^ri-D s cm- I 

brief'd In ihitk-Aallcd j'.lted ceUs— lh(' 7 raihkii>IiB | 
iJclow ihe pitud \cssels art pUccil u s of SpiR ,i ' 
Vi'.'-iis snmc with the spira’ deposit umformlt formed j 
othrrs mere open and irregular, but never Anniicr j 
There ma^ bo one or iwo •■uch vessels, or as man\ as 30 
or 43 coinpartcd log(.ihi r b\ trachadet in various stages 
of de\elnpmeni Ihe st '■ics of pitied and spiral vessels 
wiih ihe.r siurounding trachci leh arc collectivcl} dcsig- 
naicd — the Xwem In PiaU 7 , fisr /, the two laige 
exf s near the middle ari the pitted vessels and the six or 
seven smaller oiu s bc.ow arc the spiral vessels 
It miv be of in » rt si to aild here that it is supposed to be 
within ihis portion of ihi f'bro-vascuUr bundle, mainly, 
lha* ihf sip rises tinm the root to the growing bud. 
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• I would htre explain ihat I am indebted to my friend Mr W 81m 
mens (Sw n tarv uf the Microscopic Si»ria> of Calcutta) fur having very 
kindly prepared the Mk ro-p holographs given in this pap(*r —O' 
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though It should be recollected that no * fluid passes 
\Mthin the vessels themselves (^Conf with para ^2) 
It ascends within the cellular portions of the \ylem 
(.hie II V in consequence of the follo^Mng forces — 

by the suction caused through Transpiration from 
the leaves , 

by the constant adjustment of the specific gravities 
of the fluid contents of adjacent cells — Osmosis ; 
by the chemical aflinit) of cellulose for water — Imbi- 
bition — a power that is coscquanl'y strongest 
in the cells with thick w^alls , and 
bv the law of Capillary Attraction 
Hut the vessels of the fulh formed wood, more especially 
the pitted vessels, contain air, and only abnormal!) fluids 
or other substances 

(f) Between (t/) and ( 3 i on the upper half t'f each bundle one 
or two jiatches of thin-w ailed cells will be seen Inter- 
spaced with these cells miv also be recognised numerous 
sicte lubes This portion of the bundle has been desig- 
nated the PiiioFM, and it is the region within which the 
descending current ol sap passes — the elaborated sap — 
the prepared food of the plant The Thlocm is seen in 
ria't I /, 1 1 , the two circular clear syoiB built 
uj) ol small cells below the dark apicular sclerenchvma 
and above the pitted vessels 

61 iSecft oiia —The proportions of these constituents 

of the fibro-vascular bundles may be Seen to vary greatly, hut their 
relative posiiiuiis arc not susceptible of change In transverse sec- 
tions the jihloem !«■ placed above the xvlem, that is to say, in the 
stem and mni it is directed toward the periphery and in the leaf 
toward the lower (outer) epidermis To assist the observer to 
rcciignise these structures, more c'^jiecially when in long-tudinal sec- 
tion It IS dc .rabk to call in the aid of one or two staining 
sniiiimns, that is to say, substances that will uniformlv impart colour 
10 ceriain purtu ns of the tissues examined It wdl suffice to employ 
for till-, purpose three tinctorial reagents Picrocarmtne will give 
a pud iiiigc to the protoplasm and nucleus of parcnch) matous 
tissues, while ani//Fi«-rio/r/ will impart a bright blue to the vessels 
and cell-walls Iodine will stain the starch grains blue and impart 
a rich )cllow tint to lignified tissues, and colonr in this way certain 
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cellulose deposits not stained b\ the violet With the aid of these 
and other similar well-known tinctorial reagents it becomes possible 
to distinguish the relative parts of the bundle, however dispropor- 
tionately they may be developed 

62 The Ijeaf sheaf h. — Perhaps the best way to examine the 
betel-nut is to commence with transverse sections through the leaf- 
sheath, choosini^for this purpose the second or the third sheath 
(counting from the outside) an<l making a transverse section 
through about the middle length ot the sheath The fundamental 
tissue of the central (lortion >)f the ( tioii will be seen to consist 
of elongated cells '-.rranged in a beautiful manner parallel to each 
othei and grAihiallv tapered m lengih Two or three rows of these 
cells encircle eich huiiillt-, an 1 thus produce a sort of diaper pattern 
with the libi(>-vasculAr bunille ,is th« ccntri! ft atufe of each diamond- 
shaped spice As It to (knot#* ihc limitations of these space*’ some 
r 2 to 16 mini iture ril'ro-\'iscniar buiiillcs are arranged on the cir- 
cumference m which evtrv third one is larger and more fully formed 
than the intervening pair The micro-photograjih, Plaie I , fig 2^ 
show this arrangement of fundamental tissue and fibro-vascular 
bundles 

63 Towards the lower ni irgin fthat h, the outer surface of the jPntor 
Jeaf-shealh) the fundamental lishue will be observed to become less 
melhodicallv arranged and the cells more rounded The bundles 

in this position arc also smaller and more numerous though at 
first thc) are as it were nion elongated ('t*'^in‘’'erse section), the 
development being on the apex and consisting mainly in the greater 
production of the sclcrcnchv matous portion ot the bundle-sheath 
Ultimatel) the bundles, crowded towards the margin, are seen in 
transverse section to consist of small circular I pate hos of sclerenchyma 
with or without a clear parenchymatous centre, but completely devoid 
of any trace of vessels Platt 1 , fiff j, shows this condition in a 
transverse section of the >oung leaf stalk It should perhaps be here 
explained that in its course through the stem each bundle is thicken 
a little above its middle Icm^^th, and that as it abruptly arches 
upwards and outwa^d^ toward the periphery, in order to pass into 
the leaf, or is extended downwards and outwards in the direction of 
the root, it is gradual > tapered off in thickness It follows that many 
ot the small and imperfect bunilles; in the periphery of the stem or 
within the leaf, ale bundles which, if traced upwards or downwards, 
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would be found lo be fully formed To speak of them, therefore, as 
imperfectly formed is (m many cases) but relatively correct, namely, 
to the other bundles wilhin the field of the microscope. 

64 The /'////<«■; w/r cf insists of one row of closeh packed minute 
oblong cells (^^^uh thin walls), and which show no inlcrLclluIar spaces 
e\ci pt the s«)iiK\\hal peculiar and abundant sOnnata which oi>cn iiuo 
the aUcTuilc pesitinns between the scleiench} inatoufe patches Ilelnw 
the epidermis phecil a culicu’ 11 h\er of three or fi-ur rows of 
smiil rniinde.l I ells also wiih rcmukabl) thin walls, the cells being 
less it, an hill the si/c (*t those oi tht adjacent fundamental tissue It 
inai he rein trl-eil that this con<htinn should be eminently adapted 
to tree transpiratirui, but ill-suited accordmgl) to any abnormal 
d mil edit 

^5 Turning obsmation inward the iipj)cr (inner) surface of our 
leal-sheath seeliun onh a slight diiiiinution in tin. si/e ol the lihro- 
aa'-cular bundle-., with liiile or no crowding ol imi)erlect bundles, 
will !)(. seen tow ird the ciilieul*r reeion '1 he ctlls ol the lunda* 
mental tissue are, hows vcr, groitli elongab I and so arranged as to 
rejje lU dh lease 1 irgc inlerei llul ii spices The ejiidermis is similar 
to th it described on the opposite m ire in but the sub-cuticular layer 
IS man} time 'I as tliiek as that (<1 ibe uioh i-siirlaee It consists of 
some 30 or rows of grealh elon^iled juribel ceils elnssla com- 
pacted toiretln r, and in eonsciiueiiei the libro-\ a*.cu]ar biimllcs «iie 
Rcen for the inosi p\rl to be soius sb'Liuee frema the epiilermis 

t)f\ Vonnittwn of ISumUes, — AlihoiiL'^h it mat he regarded as 
a slight departure irom llit dcscri]»tion ol the heallhi bssucs that ulti- 
mateb become ehaiiged j>atbologisari\ it ma\ be here stated that the 
feirmalion of ncai fibro-aabcular bundles may be traced in either of 
two, it not three meihodi> — bO The great apicular horsc-shoe- 
shai)cd bed id sclercnchima, pre-ent in c\cry fully formed bundle 
an«l which constitutes the inner laaer of the bun<]le-shealh {Para 
60 a, rUiit I ^ fig 1) ma) be seen (on iransacrse section) to elongate 
as It were toward the penpher} UUimaleU a scmi-lranspareiU spot 
ai>])ears within this expansion whiLh maa he obseraed to gradually 
assume the condiiion of the phloem In course of lime these new 
centrts are seaered trom the old bundles, and 111 longitudinal 
sections (through the thickness of the leaf-sheilhs j such new 
bundles appear as branches, which ma} be eaen traced obliquely 
through the tissue until ihea enter into fusion with other bundles, 
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thus producing an anastomosis of the fibro-vascular system But 
this condition, so far as the leaf-shealh is concerned, will l^c 
obs€r\cd to be most fre.jULnt ^iihin or .'djacent to ihe sub- 
ciilicular region where, as alrcad\ slated, numerous imperfect 
buiulUsarL Lrowdod l(»t;i‘th('r Similarly, the bnnchiug and anas- 
tomosing of bu»oilis wilb 11 il.e stun occurs in the b.irk-jike /.one 
01 crow led bundle^ — i region in which extoiisivc beds oi sc^creii- 
ch}ma maybe wiincs^ctl due to the fusion of bundles /., 

fig j) But at ilic nodc^ ^or p Jits') ai. c\en more complete 
s\stciTi of braiubr tm, hi ti ued w'ltn. . jM-rfect pk\U'», os it were, 
oct irs, tint p-i to .b ea'ts .ttuiloy branches from the fibro- 


I Anaitom-oslt 
of 


I 

I 

I 

I 

I 

I 


m 1 It s\ ' u ’ll < lit stem 

(fi) But to n um u .!u *i‘ i et n* inc formation of in w bundles 
In the -^tuinil , a hi'i ua. be -mo lo be formed Irom 

miiuiU pall be- I 1 ii [irosuichMiia fierc dealt with, which 

nn.^]>,U( williiii till ’ ' 1(1 IT 1 iiLil ii’—ii iml cradu ilj\ dcn'lop into ' 
buiidk^ 1 tiL"'- ir M iw.c bctncul cdl at ai ^ ir\y uit-'r of lliur I 

txis*uice lr« 111 the buio’Us btl< re tht loimition of a phloem, I 
orlbt.miv ln*( bten liimianeou^K f(‘rrii* d m the fundamental' 

' I 

tissue As c^een near ih' outer iiiirpm f^l‘ le.il-'.bealli or on the ^ 
lienjiher) of scciioiis of tile stem the iinjini. wouid appear to be 
formed Irom ilic ap( \ (iran-'crse scttion; oJ the nbjer bundles | 
immcdiateh behind Thu \er} fre pniM]; lunam for a |ienod with- 
out showing aii\ phloem, <invi ina\ tven expind iini c oalesci into 
p^eaL irrcgubir lead*, of sc ’eunclr nu immcdi ileh underncaih the 
cuiiele, without maiiih sting aT.\ leiidein \ to form deriinle* bundles 
(c) It won 1 also apiiea^ proi*i!’'e that bundles originate by a 
ibird process, nameU, ihe lormalmn of a band of cel Is that assume 
llic conditions ol the ph'oeni, and uUii/ alel> become surrounded by a 
proseiich> m itous sheath 

67 Ocrurrence of reMeis,—ln point of lime and place the 
spiral xessels arc first to appear within the bands of sclerenchyma 1 
destined to be conxcrieil into fibro- vascular bundles The pitted 
vessels arc tormed at a much later fienod, their presence denotmg 
fullv formed bundles A few of the interior sclerenchymatous cells 
of the \oung bundle a^^sume ilic Londiiion of iracheides, and others 
gradualh form spiral \esscls But i»rior lo the appearance of vessels 
a central phloem has in\ariaDk ftcen formed It is thus evident 
that the csbenlial conditions in ihe formation of a hbro-vascular 
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bundle are a well-developed sheath of sclerenchymaf surrounding 
a parench}matous central cord The precedence of these conditions 
IS so invariable in all the younger tissues, that the fibro-vascular 
system in its ultimate extensions and anastomoses may be said to be 
represented by cords of sclerench} ma, with or without a paren- 
chv matous central band 

68 Bundle -sheathe — The sclerench) ma of the inner layer of 
the bundle-sheath ma\ readily enough be recognised Its cells are 
made to assume a greenish tint by picrocarmine and are then seen 
to form a peculiar horse-shoe-shaped apicular cap on the top margin 
of the transverse section of the bundle {Plate /), the dark por« 

tion at top of bundle From the centre of this embracing concavity 
a dividing band of cells penetrates through the pink-coloured paren- 
chyma of the phloem, and on nearing the x\lem graduall) spreads 
out and becomes less and less prosenchv matous, until ultimately it 
merges again into the condition ot the trachc'ides around the vessels 


Under the influence of iodine the apicular cap of sclerenchvma turns 
orange >cllow, the remaining portions canarv )ellow, while the phloem 
IS not stained 


Right at the further extremitv of the bundle there is a similar 
sclerench) matous horsc-shoe-shaped embracing bed, though ver) much 
less disuncl than the apicular one, and with ihe majority of its cells 
stained b) iodine vcUow instead of orange YwPlate I y fig /, this 
IS not very distinct, but is indicated bv the dark cells near the limita- 
tion of the bundle These two beds of sclerench) ma mav almost be 
said to be connected bv two chains of prosenchv matous cells that com- 
plete the inner sheath \\ ithin this sheath there mav be seen a fairly 
large patch of thin-wallcd cells, of a more or less parenchymatous 
nature, that extends from the lower cap of sclerenchvma to the 
trachcidcs of the spiral vessels 

6ij Outside the sclerenchv ma mav be recognised the outer layer of 
the bundle-sheath This is pureh parcnch) matous, it belongs to the 
fundamental s)stem, but is clearl) adapted as a special limiting layer 
to the bundle The cells are much smaller than those of the funda- 
mental tissue, and, as seen in longiliuiinal section, are greatlv elon- 
gated Tin the apex ol the bundle this outer laver of the bundle- 
sheath IS most highlv developed, and in the case of the bundles met 
with in the stem where it mav be seen to have developed into 
many times the size of all the other portions of the bundle viewed 

1294-1328. 


( 62 ) 



Ledger. 


Ledger. 


of Nonnal Tissoes. {G Watt ) 

Catectm. 

collecuvelj. This condition is very well shown in the micro-photo- 
graph {PleJe II , fig 6 ), where the spiral vessels and cells of the 
xylem are dark coloured through the presence of a deposit within them. 
70 Structure of the Stem ^ — In fact the apicular parenchy- 

m 


matous sheaths have expanded into immense patches each with Us 
dwarfed xylem and phloem itirown into the lower cxtremit> The 
fundamental tissue of the stem has thereby been compressed into 
narrow dividing ndges between these great oblique expanses of small- 
celled parenchyma {Fig 6 ) 

71. Moreover, tran^jver&e sections of the stem might, near the apex, 
show many bundles almost icni^thwise, owing to so many in that posi- 
tion having turned acutely outw ird* to 1 nter the leaves In this con- 
dition the parenchvma of the tjuter bundle-sheath 18 not only revealed 
as made up of elongated cells, but the nuc'ei of adjacent cells occur 
uniformly in the saim ])Obitiunb, and thub give these nbbon.like bands 
of elongated cells a jointed appearance when \'ewed by a low power 
When it IS recollected also that new bundles can l>c seen to be thrown 
off from the seb rcnch>ma, and that at the joints (or nodes rather) of 
the stem numerous branches maj be traced, 11 becomes apparent that 
the immense development of woody lisbuc (the sclerenchi matous 
mner layer of the bundle-sheath {Plate 1 1 fig j) and the equally great 
production of the parenchimatous outer lajer of the sheath {Plate J1 , 
fig 6 ) must be iniimateli connected woth the life of the plant 

72 CtrciUation 0/ the Sap — 1 am thus disposed to regard the 
view advanced bv many boianisis {paragraph 0 i>), that the ascending 
crude sap passes within the xilcm and the descending elaborated fluid 
within the phloem, as very possibly too circumscribed Those 
divisions of the bundle arc doubtless primarily concerned in the 
circulation, since in manv pans of the ]»lant (as m the Icaf-sheath 
and leaves) the vascular system consists inain’y of a senes of what 
might be designated iheorciical fibro-vascular bundles But a very 
much larger proportion of the palm tissue consists of the scleren- 
chvma of the sheath than of the xylem of the bundles It is accord- 
ingly difficult to believe that the theory of imbibition should not be 
admissible as operatmg powerfully within bands of tissue of this 
nature, the more so since these inanifest within the external structures 
an almost complete anastomosisi and EU-e exceptionally highly devel- 
oped in the root. In the same way 1 am disposed to regard the distnbu- 
uon of the elaborated sap within the stem as passing to some extent ai 
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least through the so-called parenchv matous outer la\er jf the bundle- 
sheath, seeing that the phloem of the bundles of the btem is relaiively 
very minute In the root it is otherwise ; the deRcending current ot 
elaborated sap apparent!) passes exclusively wi»hm the phloem of the 
more central tully de\ eloped bundles And, in part support of this 
view of the parenchyma of the bundle-sheath, I would mention the 
further fact that the formation of starch grams and raphides is mainly 
(one might almost sav entirely) \rilhin the fundamental tissue of the 
stem and root, whereas in the leaf, starch grains may be witnessed as 
most abundant in the parench) ma ot the outer zone of the bundles. 

73 Formation of Lateral Flowering Buds . — Belore passing 
to the consideration of the morbid structures it may be as well to 
mention in conclusion, that m longitudinal sections through the 
terminal bud of the bcicl-nut pa’m ihe tormition ol the fltiwer buils 
niav be traced From the base ol each kal, on its inner lice, and dis- 
linctlv above ihc lc\C' ol the a]>r\ ol the stem a small portion of the 
cellular tissue ot the leal mi\ be seen to be severed J his becomes 
the jirotccting sheath of the* llowcr bud In tlie interior or the shq^k a 
minialurc bud, very niuch like the terminal leal-bud, is graduall\ 
formed, which has iii’iiute leaves t inbraLiiiL^ Us apex, but at this stage 
the V iscular i)le\us ni n be obseive 1 to have lurnished no offshoot 
for the \oung flow'Lr-bui It is comprsed at priscnt ot eclluKr 
tissue onU, and indce*d the vessels that enter the hat from the stem 
are seen to cut abrujuh across ihi. base ot the vounL*" flower-bud 
Pven the vessels of ihv teat however, mav be observed lobe but im- 
perleclh iormed 1 hcv consist ttu tlu most part ol cords ot scleren- 
chyma with oiiU occasionalh one oi two minute sjural vessels 
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74 Xurleattd rellH u'tthtn the Fitted I have gone 

into the dtlaiU vivcn mihe last chapter, because it seemed neces- 
sary in order to tollovv the pi oh ible course of the disease that the 
sludv should start from some knowledge of healiVi) tissues Mention 
Ins bern made y^Pjta 6 ) of remarkable nucleated cells seen 
wilhiti thr pilled vessels Without ventuiing here to express any 
definite opinion as to the nature of these organisms, I would remark 
that I hvve not found them invariably present Trees have been 
brought me as diseased m wh»ch I could find neither the nucleated 
cells of the pitted vessels, nor any ol the other morbid conditions to 
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be descnif d And aga:n, other trees have been examined by me 
in an advanced state of decomposition, but in which 1 failed to find 
the nucleated organisms wnhin the pitted Bm, on the other 

hand, 1 failed also to discover a pUm wluch, from external manliest* 
aliens, might be descniied as intermediate between llic two extremes 
indicated, that f*’d ooi shi.\\ i large |iertcrtage of its pitted vessels 
more or less complctolv ohstnicud \iith these organisms In certain 
advanced stagers 1 aUo ri'corded the existence of nucleated cells within 
tlie spiral and 1 thus l^camc fjirly convinced, after a 

ver\ cxlensi\* i jiinn'- ih«.i their disappearance from 

Uk piu*d \t M S coi'iL'hii' \'Uli the appearance of other 

abi oTna' c*in .• m -I’lii d c iMih* ^ irichcidcs and spiral vessels. 

75 When \ piu' d vosstls that nri <jn!\ paniall) 

filh'd, ihfoTgiT'i m d iL Iuv< iKt 11 *'jMiVei ah iiucleaTc il lcIU are 
at firsi jurl'Li'i 'j’l. ru il i i\i<' pitted in the centre 

(A Pla/t / ftt: t ) 'II t\ Sinn to h< produced imni the ’nner wall 
of ibc 1 'll! 1 U' Ic humiuudtJ b\ a rt in ti J/jv iIuk ctli-wall. 

Wlwii ful’> ckulopcil, hnw»vcr thev b<c(>nie\cr> large, crmsidcrablt 
larger as Mr George Massee of Kew remarked to me (on his 

ni\ microscopic sides), iliui t '< ‘^porcs or cells of anv 

kin.'SM’i tungus As vh» \ cidargc, ihc inu cn-^ hirnmLS ihsUnctl) 
visiliii 111 cilIi ceil and oil ilic cclN ir«>m oppoM.c sides ut thcivcssd 
mealing iho\ lust ilitir siilicrica form and become closilv compacted 
toccibor J bt\ .lie quite iritiS]iar» ni, so ibal !>' turning tlic fine 

adjusiiiunt of tin niicrosciq'e, other'- and sii , others, arc brought into 

view as oliisLivaiions is earned down ihc vessels 


"saa?* 


The muTo-]iliOlogra])hs (^Platt II ^fi^s 4 and 5) bhow these 
remarkable and v<rv larec e< Is eon j noJv fi! mg uji a piiud vessel, 
7^. VUiainic coaftnflf — It wil be rceo Iceud that the old fMltCil 
vessels ciMiiain air , that .n oxeeptionil conditions onh do thev possess 
fiunls an*! ihit, o lar as is known, thc\ have rather a siruclural 
than a vital r le m ilio ceonora> of piant life It would, however, be 
conirar> to a’l experience to bup[)osc that these vessels could be com- 
pleleU filled up with foreign organisms, in the wa»r shown by the 
photographs kFi^s /, 2, 4 and f) without the lite of the plant being 
therebv sencus’v disturljcd Moreover, plants in a further stage 
have been repeaiedh seen by me to manifest a very different condi- 
tion of pilled vessels 1 he internal walls of these vessels have been 
observed to be coated with a thick tcIIgw brown laver that mamfests 
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a Blightlv granular condition, but ig not built up of cells or other re- 
cognisable organisms 

77 Coincident with this change in the pitted vessels the surround- 
ing tracheides have been observed to be filled with a dark-brown sub- 
stance, and a few, or, m advanced sLageb, all the spiral vessels, simi- 
larl) entirely choked up with a thick vellow-brown plasmic deposit that 
in longitudinal section may be traced along the vessels as interrupted 
blocks of vanous lengths This condition is seen in the micro-photo- 
graph {Plate II , fig 6 ) of a transverse section 6ho\% mg the spiral 
vessels and x)lem cells of a bundle filled with such deposits. 

78. In time the walls of the )ntted vessels of the tracheides and of 
the spiral vessels become absorbed, and the entire xylem is thus con- 
verted into a large irregular tube, ihe circumference of which is then 
seen to be lined with the thick yellow-brown (and, in advanced 
stages, reddish-brown) plasmic substance already mentioned 

The micro-photograph {Plate HI , fig 7) shows the xylem of 
flbro-vascular bundle destro}ed, but with a few fragments of the 
spiral vessels floating in the long irregular chinncl and with the half- 
absorbed pitted vessel pressed against the phloem 

79 Xylem destroyed — It may also be noted {fig 7) that the 
phloem is not seriously involved in the destruction, and that quite near 
are two perfectly healthy fibro-vascular bundles, one of which shows a 
very large pitted vessel which does not contain nucleated cells This 
bundle also verv beautifulh exemplifies the inner scicrenchymatous 
layer of the bundle-sheath, separating the phloem from the immensely 
developed parench>malous outer lu\cr of the sheath 

But the destruction of the x^lem, it will be obstn'cd, has extended 
downwards and obliterated the whole of the lower portion of the 
bundle-sheath The adjacent cells of the fundamental tissue around 
the bundle have also been discoloured, their contents contracted 
and their nuclei have disappeared These cells have, in fact, been 
convened into store-houses of reserve material to be used up with the 
progress of the disease. The transverse section of a diseased fibro- 
vascular bundle, as seen under the microscope, might thus not 
inaptly ,bc compared with a great open ulcer 

80 OemmaMon.— Within the ulcer-like opening formed 
through the absorption of the vessels and the amalgamation of the 
yellow-brown deposits formerly contained within these, I iiave 
repeatedly seen spore-like bodies developed from the plasmic beds of 
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yellow and brown matter These were thrown off from chains of similar 
bodies by a^roccss of gemmation 1 have called thoss spore* like 
because I failed to detect in them the nucleus, so strikingly present in 
the early stages of the disease (-P/a/r ///., S.) They measured 

of an inch in length and a little more than half that in breadcK, 
They were seen to be globular bodies often borne upon rather stout 
peduncles. The chief poin*s of interest would seem to be that in no 
case did 1 find these so-called sporc-like bodies in association with 
nucleated cells within the vessels But in every instance, where I did 
discover them, the celiular tissue for a considerable distance around 
was highly charge \ with traiuiparent minute spherical bodies which 1 
■hall call sporuies Th#'se rangel from cit*isTrth to of an 

inch in diameter J'he cell conieni-- had also contracted or entirely 
disappeared The so-called ‘jpcmlcs vtre also seen to be reproduced 
by gemmation and to cmtrge trom the ct I Is by rupturing the cell- walls. 

The following sketch mav be guen as con\e)ing the appearance 
of these so-callcd spores and sjHirules greatly magnified as seen in 
longitudinal section through diseased fibro -vascular bundles *— 
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The yellow and red tints of these formations rendered it next to 
impossible to photograph them, it ^^as on that account that I made 
a drawing with the camera-lucida of the longitudinal section (shown in 
/ig id) The transverse section {fig 8) manifests, however, all trace 
of the fibro-vascnlar bundle obliterated and some three or four spore- 
like structures growing inwards from the wall of the irregularl) 
shaped cavern that has taken its place 

8i I was unable to establish any direct connection between these 
spore-like bodies and the nucleated cells that had preceded them, 
but 1 have little doubt in my mind that thev arc connected, and that 
the so-called nucleated cells may be but an earlier stage But if 
this \icw be not confirmed, there would seem no doubt that the dis- 
tribution of small transparent sporulcs or \ebicles through the tissue 
of the plant is direcih connected with the production of a plasmic 
lining to the vessels and the formation on its surface of the structures 
1 have spoken of as spore-likc bodies borne on stout peduncles At 
iVie same time, however, I obtained indications that the formations of 
these sporulcs ma> not be enlirch dependent on the existence of my 
so-called spore-like bodies 

VtiioUs g2 Minute Sporules or Vesicles within the Tissues —in 

badly affected parts the contents of the cells of the fandamenial 
tissue w'lll be seen to ha^e become contracted and reduced to flat 
solid structuics not unlike minute plasmodia and that all traces 
of their nuclei have been lost The cell-walls may also be observed 
to be perforated, so that it is clear a foreign influence has been passing 
from cell to cell At a certain stage in this disintegration it will be 
discovered that minute round clear sporules or vesicles are formed 
from the plasmodial cell contents, and that these at once commence 
to gemmate and throw off smaller sporules They mav also be 
witnessed to pass through the cell-walls and to accumulate in the 
normal or within arlificially formed intercellular spaces — spaces formed 
through fhc complete destruction of cells that have alreaay discharged 
their sporulcs This destruction will, on longitudinal section, be seen 
to very frequently follow the line of the fibro-vascular bundles, though 
ultimalel) it extends through the tissues irregularly. 
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The micro-photograph (P/a/e III, fig 8) shows ^the so-called 
spores within a transverse section of a diseased and obliterated xylem 
of a fibro-vascular bundle 
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The in4cro-photograph (Pla/€ ///» fy. 9) ehowt onci of thest 
irregular caverns penetrating through the tissue. It has involved mRS 
two rows of cells at one part and three at another. Unfortanatalj 
the photograph does not bring out the mnltitude of tjranaparent 
spornles packed within the cavern and ooatng^ through the cell-walls. 

It shows, however, very clearly the discolouration and contrac- 
tion of the cell contents into what 1 have called plasmodfad-Uko 
thick dark-brown patches. 

83. The following drawing made by means of the camera-lucida 
represents a similar cavern magnified 220 diameters. The spornles 
are there shown within the cavern, some oi them undergoing 
gemmation The ruptured cell walls may also be witnessed as 
projecting withm the cavern. 




Fio 1 1 

Cavern filled with sporulesor vesicles 


Fig IS represents a photographic enlargement, to four diameters, 
of a micro photograph ( x 220) of a portion of a similar cavern to 
fig. II The drawing shows the contents of all cells contracted 
and darkened to the greatest extent remote from the cavern One 
of the cell-contents is seen to bear a completely formed spomle 
(although the cell-wall would seem to be quite intact), while within 
the cavern numerous chains of spornles are visible. 
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Sketch of portion of Cavern (x 220) with gemmating vesicles, enlarged 
photographicall> to four diameters 
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It may useful to exhibit a transverse secdon 



tlG 13 

Destruction of fundamental tissue bv sporules 


iS) through 
the Btructures 
permeated with 
sporules These 
minute bodies will 
be observed to be 
in some mstancee 
within the cells 
and free, at others 
arising as it were 
from the con- 
tracted contents 
(z. z z.) while 
m still a third 
condition they 
have escaped into 
large irregular in- 
tercellular spaces 
(<i, bt f, d) In 
one of these inter- 
cellular spaces (e) 
a large spore-like 
bodv borne on a 
strong peduncle 
will be noted 


apoSlw 


But in no instance are the sporules been to be formed like hernia 
from the cell-walls The> are fully formed t*eforc they attempted to 
penetrate through the pores or ruptured openings of the cell-walls 
84. Under paragraph 65 a brief account has been given of the 
upper epidermis and cuticle of the leaf-sheath This has a somewhat 
curious beanng on certain further particulars that have now to be 
recorded It is very commonly the case that a waxy looking sub- 
stance IS found spread out irregularl) over portions of the base of 
the leaf-sheath but upon the inner surface only The first stage in 
the extravasation of this waxy matter appears to be the formation of 
mmute glistening blisters, which coalesce and then dry into the 
waxy browm coating Beneath this external formation the cells 
of the leaf-sheath are invariably found to be discoloured and to 
have their contents contracted into flat thin plasmodia-hke stTuctares 
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But the cuticular layer of the Icaf-sheaih being conpiosed of long 
and closely compacted cells seems to resist the action and the 
drscoloration accordingly passes in an arched manner towards the 
epidermis, enclosing thereby portions of the cuticle that remain more 
or less unaffected Assuming that the external deposit is derived 
from the tissue of the leaf-sheath, the passage toward the surface 
would thus seem to be made through the fibro-vascular bundles 
that every now and again arch acuteU toward the surface I failed, 
however, to find either the external deposits or the subtended dis- 
colorations of the cellular tissue, on the outer surface of the leaf- 
sheath, a circumstance that it is difficult to account for, seeing that 
on that surface the bundles come close up to the epidermis 

85 Thick waUed Cysts.— In many cases also it was observed 
in-tissues adjacent to the condition just described that instead of 
forming flat biscuit-looking structures, the cell-contents had become 
transformed into large perfectly si)hcrical bodies iliat might be 
spoken of as resembling tluck-walled c\sis But it was by no 
means an unusual occurrence to find one of these dark brown and 
sometimes bright red c)sts to have its contents arranged into 2, 4 or 
more daughter 0 sts, or to discover cells that had burst and dis- 
charged their osliL contents 

86 On sc\criil occasions I placed sections with the cells charged 


with these so-cal'td iluek-waMtd c\sts, under continuous microscopic 
obser\alion — the slciiohs ha\iiig l>cen prepared in sterilised distilled 
water In a lew hours thc> lost their colour and seemed to disap- 
pear I failed, ho'wc\cr, to disco\cr their assuming an amoeboid 
plasmodial condition, but in e\cr> case the fluid around the sections 
was shortly afterwards seen to be alive yiilh a fermentative germ, 
probably Bacterium Aceti 

87 External These obsen'alions led me to exam- 

ine ^ith considerable care the waxv exudation described above A 
few of the )Oung glistening blisters alread) mentioned were pricked 
with a fine needle, and the substance thus removed was communi- 
cated to a drop of distilled water It ^as then found to be literally 
alive* with thousands of a minute clliptic-oblong unicellular Alga 
The older plasmodial-like exudation was also examined It was 
Been to be very hard and tough, in advanced conditions taming 
black and resembling pitch On the surface what looked to the naked 
eye as a cr}siallmc dc^iosit was re^ieatcdly noted A scraping with a 
needle proved this, however, to be made up of great colonies of the 
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Alga already mentioned. After being in water for some time these 
seemed to have all given origin to smaller and more circular cells 
and the liquid was also seen to swarm with the Bactenum already 
recorded (Conf wi/A 96— 

88 InocuiationM. — In order to obtain some mdicatlon of a con- 
nection, if any, between the two sets of observations recorded, vis , ob- 
servations in Xa) the fibro- vascular bundles, and {d) m the cellular 
issue, 1 next proceeded to inoculate, under the microscope, sections of 
healthy betel -nut tissue which were kepi under continuous observation. 
I also placed in stenlised distil le\i water cultivations in test tubes con- 
sisting of thin settion<« and also large pieces of healthy betel-nut 
tissue, one set inoculated with portions of fibro-vascular tissue show- 
ing the spore-like bodies {Para So) and otliers with cellular tissue 
showing sporujcb. {Para S2) In no case was I able to produce the 
diseased conditions Nor m fact was I able to cause the healthy 
cells to have their cell-contents discoloured and contracted in the 
manner descnl)ed But when 1 inoculated healthy tissue with the 
Alga and Bacterium found in the external deposits {Para. Sf) 
the tissues were rapidly destroyed 

I also experiintnled with a number of healthy betel-nut palms 
growing in flower-pots I inoculated thc-c in every way I could 
think of from diseased trees, hut I failed absoluielv to communicate 
the disease to them These latter c'penments were conducted for 
some time and now after four >ears the plants so treated are as 
vigorous as ever and have given not the smallest suspicion of having | 
become diseased j 

These resulus were natural! > both most surprising and disappoint- ' 
ing 1 had witnessed hundreds of acn s of palms killed outright by 
a disease that 1 could neither produce laboratory cultures of nor com- 
municate to healthy plants 

89 Offensively Smelling FluUh^l have hitherto only at- 
tempted to detail what I saw, ’^and there is a further circumstance 
that should accordingly be mentioned It will be recollected that 
badly diseased trees were often found to contain a large amount of 
an offensively smelling fluid within the leaf -sheath (tubular chamber) 
and that this was produced by tiic decomposition of the terminal bud 
This fluid was found to be literally packed full of large elliptical semi- 
transparent bodies, very similar to those 1 have designated as algal 
cells seen in the waxy exudation An ordinary sized tree might easily i 
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contain a pint of the fliiiil referred to, and the pointy of a needle 
dipped into It would suffice to bring up man)' thousands of these 
organisms 

90 Bacterium in -4 a —There is one other circum* 
stance that 1 think it neecssar'v to add, namely, that, in the fluid just 
mentioned, I found in great profusion a Bacterium^ possibly 
B Aceti It was, moreover, almost impossible to prepare any 
microscopic sections of betel-nut tissue, without these energetic 
organisms being found dancing about ever) where They are doubt- 
less the putrifaciive agents that bring about the final destruction of 
the tissue It seemed fairly certain from ni) stud) of the Bacterium 
that It vcTv possibly ha<4 no other relationship, and that it is to the 
Bacterium that the offensive smell of the fluid and of the decom- 
posing tissues is due {Conf with para 96.) 

■91 Summary — By ^•ay of summing up these remarks it may 
be said that the sporules, found within the tissue, were most prevalent 
in the young leaf-sheaths and were onU occasionally seen in the stem 
That the deposits within the fibro-vascular bundles were more 
abundant in the chief bundles of the leaf than in the minor ones 
and more frequent in the older leaver than in the >oung ones 
Similarly, they were more often seen in the well-formed bundles of 
the stem than in the immature ones If d be accepted that the 
paiticulais already detailed gi\c sufiiuent ground for supposing that 
there is a direct connection between these j>athological conditions, 
then It might be reasoned that the trees are literally starved The 
xvlem of the more important bundles being filled up with foreign 
organisms that prcsumabl) use up the crude sap, the top portions of 
the stem (the inner buds and lLi\es) would naturalh suffer first 
since these being young and growing require a larger supply of 
nourishment than the older, and nearl) mature, lea\es and buds 
The circumstance that the disease does not attack simultaneously all 
fibro-vascular bundles may be accepted as explammg the somewhat 
erratic way in which certain pinnje {Para jj) of the leaf are seen to 
wither while for a time others remain green 

In part support of these conclusions I need hardly perhaps repeat 
that the location of disintegrauon within the topmost portions of the 
stem was most striking It was not an unusual occurrence to find the 
terminal bud with all its leaves completely decomposed, whereas, 
two or three inches below, the stem was found comparatively healthy 
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looking, or^to only manifest a few fibro-vascnlar bundles with d^MBits WJiWBp** 
within their vessels AOlub. 

9j But, 1 wish to reiterate the opinion 1 have already expressed, 
namely, that, in order to trace out the history of this very remarkable 
and alarming disease, it is essential that the study should be 
commenced m November or December I have failed to verify some 
of my observations by actual inoculations, possibly owing to the fact 
affirmed by the betel-nut cultivators that the disease had reached its 
inactive stage by the time 1 was deputed to investigate it 1 
have, therefore, attempted to detail what I saw, not what 1 
have proved. I have done so in the hope that m> observations, 
and even speculations, mav direct the attention of others to 
certain features of the disease, or, at all events, to certain morbid 
formations tliat are m intimate association with it. These should 
be demonstrated as unconnected with the disease or as only 
aecondary consequences of it, if that be so , but 1 personally am 
strongly disposed to think that the complete obstruction of the 
xylem IS quite sufficient to account for the subsequent destruction 
of the palms The growing parts are thereby starved and death 
rapidh supervenes This is instantly acc< mpinied by the fermen- 
tative Bacterium and the Alga aircad) described wlicn the dism- 
tegralion of the tissue and the producuon of an oftcnsivcly smelling 
fluid IS the natural consequence 

R^SUMk or IMrORT^^XT OBRERV ATIOKS. 

93 Climatic ConditionB that Favour the I>i 8 €€ue, ^Review cifmatla 
of Facta staied- — I have demonstrated mv failure to detect the pre- j 
sence of anv parasitic organism On the other hand, in paragraph 7, 1 
have shuwn that the buds within the terminal closely embracing leaf- 
sheaths were alwavs most diseased This might possibly be accepted 
as denoting the absence of any external infection. Paragraph 25 points 
out that the soil of the great betel-nut area is very little above munda- 
uon level and for a considerable part of the year the roots accordingly 
may be regarded as practically standmg in water The rainy season 
may be said to terminate in October The level of the nvers then 
rapidly falls and the soil gets dried up But there is usually a little 
rain in January When this fails and the hot season approaches, the 
soil becomes abnormally dry and parched At the same time the 
atmosphere is rendered extremely dry and hot. Excessive transpuation 
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ensues and tbc demand for moisture from the soil becomes very 
great. 

Ram fell in April and May of 1896 and the disease was recorded 
to have at once abated The soil was moistened and the atmosphere 
had Its temperature lowered and its humidit\ raised 

Paragraph 26 points out that one belt of betel-nuts was observed 
to be free from di‘*case, while several other plots not ver) remote were 
practicalh destro^ed But the heallh\ plot t»as in close proximity to 
a stream, whereas the diseased plots were remote from water This 
circumstance may be accepted as denoting the necessit> for sub-soil 
moisture in betcl-nut cultivation Plots of betel-nut of, sa\, from 5 to 
40 acres each have one or se\cral tanks in the middle or here and 
there {Para / 7) During my lour through the betel-nut area the 
cukivators invariably pointed to the circumstance that their tanks were 
either dry or so low that the} were useless This circumstance may 
be accepted as pointing to the necessity of water at the roots of the 
palms during the hot months 

Paragraph 29 shows that It is belie\ed the disease prevails more 
in dry than in wet weather, and that it very often follows abnormal 
climatic conditions Ram in fact was univcrsall} admitted as checking 
the disease, but if once started there wnuhl a})pear to be oiil\ a tempo- 
rar> cessation of aciiviiv through the till of run the disease returns 
again with the succeeding hot weather It would thus appear that 
the conditions that fivoiir the initial j)rodiunuMi ol the disease do not 
frciiuenlh prevail, but that when once started the disease continues 
for several vears, bciia^ renewed b\ climatic conditions that would not 
sufTicc to originate it 

Paragraph 35 deals with the fact that while the actual bud within 
the terminal Icaf-sheaihs mav be complclel} decomposed, only the 
second or it may be the third leaf below gives indications of the 
presence of the malady 1 his might be regarded as due to the 
nucleated cells {Paras 6 and 7^) finding readier ingress to the 
more fullv developcil bundles of ihcse leaves The terminal bud may 
be supposed to be thereby complctch cut off from supplies of crude 
sap 

Paragraphs 48 to S3 demonstrate that v igorously active decomposi- 
tion is at first confined to the young growing pans of tlie stem On 
the other hand, paragraph 64 mu be accepted as pointing to the 
probability that the stomata of the betel-nut leaf favour a high 
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transpiration in normal seasons, but would verj possibly be ill adapted 
to abnormal draughts 

Paragraph 74 deals with the circumstance that the nucleated cells 
are not in\ anably present They are m fact nearly always absent 
in advanced stages It is thus probable that the obstruction of the 
pitted vessels m'lv so interfere with the life of the palm as to give 
origin in rapid succession to the other and more destructive conditions 
alread> detailed 

I have suggested tliat the betel-nut plague ma> in reality be 
viewed as far more of the nature of a constitutional malady than of 
an infectious or ennt n;:ious disease And tlus is the opinion which 1 
venture to thinl. must be upheld It clearly originated by climatic 
conditions and condiliOTis that tio not occur frequently Within the 
memort and traditions of the cultivators there have been one or at 
most only two previous out-breaks durmg the past 100 years 
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PMOBABLE KATVn^ of rm DISEASE 
94 Probable Earplanation —There would appear to be little 
doubt the disease is due to a pathological condition that has come to 
be known as Tyloses, lincdy this may be d< scribed as the destruc- 
tion of the vasLu’ar b\ meins of ilu fundimcnta’ tissue of the plant, 
a condition brought about lit certain unfavourable climatic states. 

Tlie origin of the naint TylosCS seems to i>< unknown The 
pathological coinhtion iiidicited, vie arc told bi 8lr William T 
T hisel ton - Dyer VoJ pages 321-2^)^ 

was first menliom il bv Malpigi (, in his Anatome Planiarum 

( Vol I , tab as seen in the oak The iif xl paper on the subject 
would appear to have been an anonimous article in the Botanitchs 
Zcitung for 1845, supfxised to have been written by the Baronesa 
Hermina von Reiohenbaoh. In ihi<i paf>cr the cells seen 
within the pitted vessels arc designated Thyllen Mohl (m the Ray 
Society's Volume for 1849) published his Memoir on the Palm Stem 
He there alludes to having witnessed “ Vesicular Cells " in the pitted 
vessels of Corypha cenfera He tiien adds, 1 have not traced the 
development of these cells m the palms Doubtless they have the 
same character as in Dicotyledons, in regard to which, from recent 
researches, * I think that 1 am not aTong in assummg that they are 

• Doubtlen the Fiaroaeia von Riachcnbach’s paper that described the cooditton 
leea the Vine, etc 
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produced by a protruding expansion (a kind of hernia) of the adjacent 
cell, which pienctrates the pore, and eitlier tears through or causef 
the absorption of the primary membrane of the vessel " 

1 do not propose to discuss the entire literature of this subject, 
but think It sufficient to quote another passage from 81 r William 
Thiselton-Dyer’s most admirable review He \vntes, “ For some 
information about two other papers on the nature of Thyllen, I am 
indebted to m\ fnend Mp. Aroher of Dublin, and as I am unable at 
the present time to examine these papers in detail, I shall take the 
liberti of using what he has told me about them The Prst is by 
Bohm,* who appears to have held, according to the account of the 
nevt mcniioncd writer, that the so-calkd JhylUn do not originate by 
bulging out of the cells surrounding the ducts, but tn accumulation 
of phsma between the lamdltL of the walls of the vessels whose in- 
nermost la vers grow out as the membranes of the 1 hylUn cells. 
These Mews have been combated b\ ReesB m the Boianischt Zeiiung 
for i8fi8 (pages i-iij According to him ‘ Lach \oung thylle makes 
us appearance as a bulging of a wood-parenclnmalous or medullary- 
ra\ cell forced through a pore in the vessels" 8 lr William 
Thiselton Dyer then adds, “ReessB views and figures are quite 
consonant with what has been stated b\ Mohl and described and 
figured by the Baroness von Riohenbach According to Reess, 
the communication betw'een the ihylU and the mother cell persists 
for some lime, the thylU growing considcrablv, becoming filled from 
the contents of the mother cell, ami not rireU forming a secondary 
nucleus The ihylUn are finalh shut off from the mother cells, and 
Reess supposes their object to be the storing up of starch, which 
appears to me a somewhat doubtful hypothesis " {Conf with paras 
^8 and 6 o a) Saohs (Lectures on the Physiology of Plants, transla- 
tion 1887, page 851), speaking of the parenchymatous tissue found 
within the vessels of Dicotyledons, says that the cells seen *'anse m 
fact by the very' thin closing membranes of the bordered pits, at the 
spots where the vessels abut on soft parenchyma cells, becommg forced 
into the cavitv of the vessel under the turgescence of the latter, and then 
beginning to grow vigorously A club-shaped vesicle is thus formed 
which, as II grows, undergoes cell-divisions, and when such structures 
protrude from numerous pits, they fill up the cavity of the vessels and 
compress one another, and thus produce a parenchyma-like tissue " 

* Sitcun^ber , K K, Akad d. Wissensch, Vieana* 1867. 
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It may be added m concluding this bnef abstract of the opinions, 
already pulilished, regarding Tyloscs, that several writers have de- 
Bcnbed the prevalence of this pathological condition in the fossil woods 

TTUOSM 


of the Eocene period, and one author is even supposed to have seen it 
in a non-gv mnospermoua fossil wood from the Lias. 

95 Tyloses as a Serious iHsease — Writers on the pathological 
state that has come to be known as Tyloses have spoken of it, however, 
as a remarkable conrhuon that is known to occasional! v occur of which 
mav^ven be expenmcii' aliv brouglii ab<nu liut it ^\ould appear 
that the Bengi’ j ilu** mi th' hc^c.-iirf palms is the first record of 
this e\traor«hnAr\ su * Ui McraM^n having assumed the condition 
of I nous i.aiuiv it i usii i > that that condition is 

brought about during u ibnoniii’v rapid production ol tuiidamental 
tisiSiic T \ci -.uc s'lniii' iiion b\ ^atci (at *hc roots of the plant), 
whi’e the lca\cs are txposed to a ^erjr dry hot atmosphert, are the 
conditions supjiostd to be most twourablc to the prodaciion of 

Tyloses 

It IS custonia^^ to dcniorstrate this action b) a glass tube having 
a few lateral ho*c i cut through it Within the tube a soft India- 
rubber bag, filled with w ucr, IS placed So long as no pressure is 
exerted, the bag rests wiiliin the lube, but if pressure be communi- 
cated on the top and bottom, hcmia-Iike prolongations emerge 
through the lateral perforations The India-rubber bag is supposed 
to represent parenchymatous cells vrhich, owing to an abnormal 
necessity, commence to grow and multiply Finding least resis- 
tence b> pushing tlirough the pores of the pitted vessels they make 
tlieir entrance and soon literally fill ihese vessels 

It may have been observed dumig perusal of paragraphs 74 to 87 
and by contrasting these with paragraph 94, that there are certam 
points in my observations tliat seem to differ from the views hitherto 
published by writers on this subject It ma) perhaps be helpful 
therefore if I exhibit some of these differences categorically — 

(a) 1 have never actually detected a nucleated cell m the act of 
passing through the pits of the vessels, that is to say, 
I have never been so fonunate as to detect a cell visible 
both inside and outside the vessel 
{b) In the early stages the nucleated cells may be seen as pexf^y 
sphencal m shape and appear, as it were, to ooze out of the 
substance of the walls of the vessels. {Para, 75.J 
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(f) They exist for a considerable lime as perfectly transparent 
cells and neither seem to possess cell-contents nor a nucleus. 
{i) As they enlarge and come into contact with each other they 
assume any and e\ery shape, have very thin semi-transparent 
contents and a large nucleus with often also a distinct 
nucleolus (^Para yj ) 

(f) As already stated 1 ha\c not been able to prove that these 
nucleated cells directly originate the subsequent pathological 
manifestations, but this much I think mav be affirmed as 
certain, vis , that the nucleated cells gradually disappear as 
the other conditions come into existence {Para 7^ ) 

(/) The inner walls of the pitted vessels as also of sll the other 
vessels of the x\lcm gradually become lined ^ith a plasmic- 
like substance, at first pale- coloured, then yellow, next red 
and finally so dark red as to be almost black A little later 
the vessels themselves arc ruptured and tom to pieces The 
plasmic substaiiLC is then seen In line the interior of the 


irregular longitudinal burrow thereby produced {Paras 


{g) From the inner surface of this thick coating, short stout 
peduncles arc produced that iillimalclv bear fairly large 
spherical cells These are nearly transparent and do not 
possess a nucleus By gemmation they in time give birth to 
chains of smaller and still smaller cells {Para, 80 ) 

(/;) The parenchymatous tissue immcdiatel) adjacent to such 
complete destruction of the x}lcm, as 1 have indicated, cannot 
be said to invanabl} nor even to an) very special degree, mani- 
fest the destruction by Tyloses that might be anticipated 
(1) But the cells of the adjacent tissues have their contents dis- 
coloured, contracted and iheir nuclei have invariably 
disappeared {Para Sj ) 


(y) Turning now to the condition met with in the fundamental 
tissue In no instance was 1 able to detect a hemia-like 
« protuberance from the cell-wall, such as has been described 
in the Tyloses of Dicotyledons {Para, 94) In every 
instance the minute vesicles (or sporules as 1 have called 
them), that are formed in the parcnch) matous tissue, were 
seen to originate from the contracted and discoloured cell 
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contents They have their cell-wallg coniplete before they 

nuMa 


riH>turc and pass through the mother cell -wallB {Para, 82 ) 


{h) It was occasionally obfierved that a of cell-division took 
place, ilie contents V>ciiig split up into two, four or iilorc 
almost spherical poriions and that these became possessed 
of separate cell-svails before the motherK:el) raptured to 
allow of ihcir escape {Para, 8s ) 

(/) The discolourej cell contents seem to be identical both with 
the lining mentioned above, as seen within the vessels and 
with plasrnodia! like external substance mentioned 
XPara 84 ) as found on the leaf-sheath 
96. of Bugar^ram:^ by Bacillus vascularum.— 

While engaged reading tlic fiiul proof of the above observations on 
the Betel-nut Vlagut, m\ attention was accidentally directed to 
Dr. N A Cobb 8 interesting account oi the disease of Sugar- 

cane seen b) luni in the Lower Clarence Ri\er |liniatiotis of New 
South Wales Dr Cobb appear-j to have arrived at the conclusion 
that the diseased condition in itncstic.ii, and to which he assigned the 
nimc nf “Gumming, was due to the ageney of a Bacillus for 
which he {)ropos< d the name of B vascularum Dr Cobb pub- 
lished in 1893 the facts known to h.m of .hat disease in a pamphlet 
enuilcd the “Diseases of the Sugir-canc” which was one of a 
scries of papers designated, Plant Distases and fhnr Remedies, issued 
by the Department of Agriculture, Sidnev I have not been able 
to discover any further particulars, but doubtless much progress has 
been made in the study of that curious disease. 

Dr Cobb gives most inscrucUve particulars as to the method he 
pursued in inoculating healthy canes wuh the Bacillus. He seems 
also to have been perfectly satisfied with the results obtained and 
has, therefore, no hesitation in regarding the diseased condition as 
due to the presence of Bacillus yascularum 

There is so much in common in the general symptoms and 
pathological lesions of the tissues concerned in the “ gumming " of 
sugar-cane and the “ plague " of the betel-nut palm, that 1 have thought 
It desirable to give here a brief notice of Dr Cobb's investigations and 
to quote the pages in his pamphlet and paragraphs of this report 
(above) where closely analogous couditions have been denoted 

1. When (he augar-cane is gummed badly the tops are seen 
to be dead. “ Tlie base of the arrow la such cases will be 
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found to be rotten, and usually one or more cavities of 
considerable size are to be seen near the to'p of the stalk, 
filled or partially filled, with offensive matter/* s ) 

{Compare with parae, 4^-$$ aho/ve,} 

2 If a stalk which has died at the top in the manner described, 
be cut into pieces with a sharp knife m such a manner as 
to leave the cut surface quite smooth, a honey-coloured 
gummy matter will, in a few minutes, be seen to ooze 
slowly out and form in droplets on the ends of the cut 
fibres This gum is sometimes nearly transparent, some- 
times rather opaque, and varies also in colour from nearly 
colourless into vanous tints of >ellow according to the 
stage reached by the disease \Po-ge s ) {Compare this 
with par as » 84-87,) 

^ A microscopic examination of a thin slice across a gummed 
cane shows at once that the disease is not general but local. 
The gum, except in certain cases, is confined to the fibres ; 
in fact, to the sap-vessels, the latter being plugged up 
with gum " This confinement of the gum to the sap- 
vessels 18 one of the most striking microscopic features of 
gummed cane In advanced cases, and in the more 
tender tissues at the lop of the cane, the gum is not so 
local in Its distribution , it may, under such circumstances, 
be found outside the fibres ” {Pages 8-^ ) {Compare with 
paras 74-79 also 9^-0 f) 

4 Dr Cobb fourd in the fresh "gum” a microbe which he 

recogniied and figured as Bacillus vascularum 
{pages 9-/0), 1 failed absolutely to prove that the 

Bactenum seen by me could be in any wa> whatsoever 
the cause but was in aU probability only a consequence of 
the disease Inoculation with the Bacterium On healthy 
belcl-nut palms failed entirely to produce either the symp- 
toms or the pathological lesions of the plague {Compare 
With para 90.) 

5 Lastly, Dr Cobb, while suspecting that the disease might be 

found to be more general than was known for certain, goes 
into some details regarding the cbmatic conditions, soil, 
etc , of the Lower Clarence River plantations {pages i%^s4), 
” Gumming," he adds, " at present prevails on the farms 
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below Maclean Why is this ? It is not, so far as 1 could 
observe, because of any infenonty in the cultivation down 
river. 1 believe that our quesuor answered by the fact 
that the land jn the lower part contains more — that is, too 
much — moisture '* (/” ompare wiih paras 90, 95, 9^ ) 


arbca 

Catechu- 



It may thus be admittc<l that the above and other ciicumstances 
that might be mentioned though striking and cunous in no way 
prove that the two diseases are the same 1 have accordingly ven- 
tured to draw attention to Dr CcKbb’s most instructive paper mainly 
With a view to it" ' ecoirmg suggestive of lines of enquiry that might 
be dealt w.th m fiitu*’* manilcstations plague in the Bctel-not 
Palms of India 

97 CotielRiaiOfM.—- It will thu^^ be seen that my observations Coaolutloas. 
coincide more with tl^se attributed to Bohm tlvan with the views 
advanced br the Baroness von Ralohenbaohi by Mohl, Reees, 

Baohs, etc 1 here seems a probabibtv, however, that, with the excep- 
Uoil of Mohl 6 brief '‘cmarks, the present is the only study of the 
form of Tyloses met with m^^lms, hitheno published And it is 
significant that Mohl appears to be the only writer on this subject 
who ha& led special stress on the circumMaiice that in the course ' 
of development the Thyllen rupture the vessels In the passage quoted 
above it will be seen that Mohl’s words art that the ThyliCD arc 
produced b\ a “piotrudmg expansion of the adjacent cell, which 
penetrates the pore and either tears through or c.iuses the absorption 
of the pnmarv rneiiibranes of tlie vessels ’ The jilaie which is given 
in the Journal of Botany in illustr.ition of 8lr William Thiselton- 
Dyer's paper shows both large cells wuhin the ve'ssels and smaller 
vesicles, but no description is given of the latter According to m> 
observations il is the minute vesicle'- that are the agents of final 
destruction 

Not only are the vessels of the x>lcm ruptured, but the so-called 
sporules or vesicles that appear in the fundamental tissue soon 
produce great caverns and rapidly effect the complete destruction of 
all the tissues At this stage fermentative and other sapropb3rtic 
organisms find a way into the young growing parts and m a few 
davs the terminal bud and all the >oung leaves become reduced to 
an offensively smelling pulp and milky fluid After the termmal 
bud has fallen to the ground the destruction extends down the stem 
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in the manner already described (Para so that in a marvellously 

short time what was a valuable property is converted* into a forest 
of dead stems 


But there is a further point of difference between the published 


reports on Tyloses and my observations regarding the death of the 
betel -nut palms of Bengal It has been stated (^Para pj) that 
Tyloses is supposed to be due to excessive stimulation by water (at 
the roots of the plant), while the leaves are exposed to a very dry 
hot atmosphere In paragraph 93 I have shown that these conditions 
cannot be said to prevail during the period at which plague usuady 
appears The soil in fact becomes abnormally parched and if ram 
does not fall between No\ ember and May the atmosphere becomes 
cxcessivel) hot and dr) Rair usually falls, howt\er, in Januarv, and 
in normal \ears the danger of plague in the betel-nuts is thereby 
averted We must look, therefore, to the deprivation of moisture from 
tissues that normally possess a large quantity ot water for a possible 
explanation of the cause ot the disease The sprouting of the funda- 
mental tissue and the production of nucleated cells into the xylem 
might easily enough be due to a pressing necessity for moisture 
in the young growing erminal bud But in that case instead of the 

parenchymatous cells being in a state of extreme turgidity from 

which escape is attamed by hcriiia-like developments into the vessels. 
It would seem that certain cells that exist in a state of greater vigour 
than others deprive the adjacent cells of their moisture and thus start- 
ing on independent hnes of growth finally enter the wlem and absorb 
the crude ascending sap Rapidl) tins process extends until the 
sprouting fundamental tissue produces what may be designated the 

false parenchymatous tissue, which has been seen to completely fill 

the vessels In consequence of this interception to circulation the 
starvation and death of the terminal bud ensues and ultimately of 
the entire palm 

1 advance this explanation, however, with considerable diffidence, 
since, as repeated I) stated, 1 have failed to establish several essential 
connecting links in the history of this remarkable disease. As 
explaoped ( Para 88) I was unable cither by pure laboratory cultures 
or on young growing plants to communicate the disease to healthy 
tissues From that circumstance 1 inferred that the so-called spores 
(Para 80) and sporules (Ptxra 89) were id all probability not 
parasiuc organisms. 
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Bat mv failure to produce artificially the conditions necessary 
to originate* the disease was most disappomimg I had several pots 
of belel-nut palms so placed that a liberal oupply of water was 
kept at their roots while the leaves were exposed to the hot dry winds 
ot March, April and Ma>, but with no evil consequences This 
seemed to mdicaie ^liat excessive stimulation ai the roots could ruit 
be the cause ot the torm (»l Tyloses seen m these palms On the 
other hand, the atmospheric conditions in ( alcutta during the past 
few \cars have not been such as to cst iblish the disease in pots of 
palms that were ri‘’^Mnius’v hpnved i*l w-Jicr from November to 
Mav llla^edlu, Hji ^iiiwccdid to induct the disease ariificialH, 
and ii h'\‘i appap ' as ni\steri<'P disappeared from Eastern 
Bengal as it had nngma'U Ap,« in d I have thus had no fresh 
opportunities since I aiul I S')7 ut studvinr this pureU const tu- 
tional disease i-ni there wuual seem no doubt that it is caused by a 
suicnUl degencraiKin ot the tissitc verv similar, it not identical, with 
tliat known in l.iirnpe under the name of Tyloses. 

98 Jiemedy — bo far as 1 can sec there can be no specific cure for 
this disease In other words neither fire nor insecticides {Paras p and 
ro) can have an'\ remedial c fleet More carefu’ cultivation with a system 
of drainage and irrigation that would remove excessive soil moisture or 
turnish water as needed, might very probabh prevent its occurrence 
So again there would seem every reason to believe that were the culti- 
vators compelled to plant their bciel-nut palms at such distances apart 
as to allow of interpl anting w'lth other trees the danger of outbreaks of 
plague might be greatly obviated It will be recollected {Para i6) 
that in the localities where mandar trees were left permanently on the 
circumference of the Betel-nut groves, liability to plague seemed 
greatly lessened The presence of legumioous trees would tend to 
preserve the natural balance in the soil that can hardly help being 
seriously disturbed by a system of agriculture in which a forest of 
palms, planted every four to six feet apart, is allowed to occupy the 
soil for an indefinite period Reforms m the system of cultivation 
pursued are, to my mind, the most hopeful methods of combating with 
the evil discussed in this paper But m the country where betel-nuts 
are grown on a large scale and with the class of people who engage 
m that remarkable branch of agneukure preventative measves would 
very possibly be next to impossible, unless these could be made 
compulsory 
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IN IlioDUCTlON 

I he Ftunnmic Proiluet llni forms ihe •'UlMCCt ot this paper is iNTjRODUC- 

deiucd from •‘everal trees It i** t rcsinHU*. uicrustUion on the twigs 

and IS prodiutd In a irimiite I iLriiipttroiis insect wlin h belongs to 

the Fainih C olchIp It iflords both a Kc'.in and a D\e, the former 

hi SI known in the lorin of ahng-w.i\, ami the latter as Lake 

1 Some Histone Facts — O the minor nulusirios of India ! 

few, if ni\ irc su nicieiil is ihit ol lie "I he pala^ tree (Butea | 

frondosa) is known to '^insknl htciatun b\ the name of Ldkshd- 1 HUtorlo 
- ^ . r Facts. 

A// « or L i«.-irc‘ — a d' simniion ihrt ennes with it an antiquity of 

pcrhips Be\i ril ihou- ind \earb and comes down inUcl to the present 

da\ Thronehoiu the lencili and hre idlh of India, in their varied 

langiiaLHS and duh cts, tin dboneiri.il tribes recognise the palas as 

the Lte-irer- Ihu so far as 1 hive been able to discover lac finds no 

plaie in the liter uuie ol aiien-nt Greece, Rome, Eg)pt, Persia or 

Arabia 

7 he resinous substance known to modern commerce as shell-lac 
(or shebac) was, if anvL.nng, more highly valued in ancient times in 
India than the dve. though it was ihi litter product which first found 
Its way to Euro[)e And it was as a substitute for Cochineal that 
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LInschoten, 
1596 A D 


Aasl ( ? for 
Lac) 


Europe first sonu^ht lac The rich crimsons of ancionl Greece anil 
Rome, were doubtless derived mainly from the parasitic incrustations 
of an allied in'^ect met with or a species of oak (which grows abundant- 
ly) m the South of France in Spam, Italv, the Greek Islands and 
Candia The red particles picked off the branches of that oak, 
prior to the introduction of Cochineal from Mexico, were spoken 
of as “ grains " or “ berries” and hence fabrics dyed with them were 
termed** engrained and ultimately, owing to these crimson d\es 
being fast “ engrained,’ became a general term in the dve trade 
for fast colours The term lolcus occurs both in ancient Greek 
and Roman literature Ktrnus its Arabic svnonvm, 

means a little worm From ktrmts we have derived, through Itilian 
and French, the word Ciimson In Latin vtrmiculu^ (a name often 
given to It) means a little worm and from dut, tlir()iit,di the French, 
wc lavedcnved \ crinillion, while lat'.r on Iniin L-ic lor lakh) we 
obiiuned Like Likh means loipcj a lume given to this sub- 
stiiicc in allusion in the legion of sm ill insects that ari seen to swarm 
at certain seasons 

It will thus he obs»rv«dihal the coiiiiibiitions to the F nglish 
hnguage trice ibic to this suhstince an 1 its allies, have all a direct 
allusion to the dve, not the resin, whith he affords liul from very 
ancu nt liini s in India the resin has hLcn, and in modern comnn rce 
IS h\ fir Its most viluable prnjvrlv In the Am-i Akoari Si 
otleii spoken of as the Administration Report for 1590, issued b> the 
Grcit Fmperor ^kbar we read ff the prop irtions of lac resin to be 
cm^ilovcd in the varnishes to be used for the wood-work of public 
buihhngs 

2 Earhist Europian wriiirs — One of the earliest Euroi>ean 
writers on the subject ol lac was a Dutchman, sent to India on a 
scientific mission bv the King of Ponugal, viz , John Huyghen van 
Llnscholen 1 he repoit ot his explorations was published in 15^6, 
and the first English edition of it in 151)8 He gives full particulars 
as to the uses of the resin, but cunouslv makes no mention of the 
lac.che He shows howovei that he had arrived at an absolutely 
crr«meous notion as to the agency b^ which the lac incrustations were 
formed on trees ^ince his inteiesting account of this product may 
not Ik* readiK accessible it may be here given — 

T ukc bv tht Malabarcs Rengakrs and Decanim'- is exiled As«;i 
bv the Moors Lac the men ot Pegu (where the best is found, and most 
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• U«c Induatriei (t? »’<•«) ^ ^J^*^ ****^ 

trafiquLd wiiliV’.) iloe cill it Treck, And dealc much therewith b\ 1 - 

cuTMtii; ii^inui ilio Isjainl i f ^um'itra (in tin.c past calleil 'I aprobaina) WRABBsT 
and ihiTi iIkm t \cliAnP'f ’’ fnr ^Vpixr, 'in«l fr ir* 'hence il is earned to 1 
the Rt diie boa, to PtF'sia and '\rihia, whtrcujKm tlic Arabians, Persians 
and J urk'Y call it L.ic biiiniitn, th.a is Lac ot bumaira, because it is 
brought from 'hence inio their Lounints 'I be manner how it is made 
IS this in Pegu, ainl those ;)lac< s bom wbenc'e it commcih, there are 
certame very grtat Pism\res isiih ipvinges, which fly upj^ into the trees, 
that arc dicre^ like plu.n ireeb, and such [oilier treesj out of the ^hich 
trees comes a eeriiine [.^umme, winch the Pismires suck up, and then 
the\ make the Lie nmnde ib«)ut the hruichis uf the trees, as Pees make 
Horn and W.ixl a"d when i is fni the owners ot the trees come and 
breaking off tin I • un^ht ^ ' \\ them to dno, .ii.d being due, the branches 
shriiiKe out and d l I n re*matneili belaud 'ikc a Rcede, soinetirnes the 
W(hm 1' bn U(d« wvi lu them, >'Ui tin womlc it liaih within it, the 

beiitT It IS the ijtc{< ind rn»n thii fa'l upon thu gTiiund, they 
ineU them together hut that is »ioi so good for it hath filth and earth 
wi^i’ It hii }»eiK h (tMitinvc': tUu the\ li -h he l^isnurcs winges 
wiJ 1 iL I'v 1 V ’ii'i Au La( IS raw, .is u eoinineth from llie 
In* It IS I till I nd kii'oiif but b* ui"- rr'im iiid clean cd the) 
inal- Il of a'l < n i ni ^ n1 [ndi i 

1 licnet d dll *ie th« ir bedsU iK w iihall, that i* to sa\ , in turn- 

inir I J ih* wiinh dill lal « ol I ac of what colour liic) will 

rind IS till \ tunn i win ii u c ninnn di to Ins 1 idiion the '• sprtid tlie 
I le 111 Mil die who < pecce oi w node which jr* •>enii\ , wi h the heat of 

lUMiiiig ^ine ( di ill* wi\c , so that it eiitrelh into tlic crestes and 

Lic^iM'h unto ii ilioiu die ihieki'iss* ot .i m mi s iiai i then i]ic\ biir- 
nisl 11 ()\ir] wnli i bn. id ^.iraw nr tlr\ Riishts so , euniniigiv j that all 
iht woodi IS eo\< n d wiilull, and ii sliineth like glasse, most pleasant 
lo b< lin'd and enniinueili i.'. long die woodc being wil' looked unto 
III Llii^ suri the V cover a’. I inde "I lioiiseluiide stulle in India as Bed- 
sied'le^ (liiiris s'nojis i ic , \ii 1 all ibt ir lurni d wood worl* e which 
IS wondidii coTiinion and much ust d dirouLdioui all India the favTcst 
wurkt*maiishii>[K iliereol cornmclli Ir .m China, as it ma\ be seene, 

Irorii a i die dungs diil come troin diMiCf as Desks, Targets, Tables, 

Cubborde^ Ho\is, aiul i thnusind sin h lik( ibingcs, that are all 
C( \(rt.l \n«i wrouLMit with I ae ot all eoiours and U^-hions so that it 
makedi men to wonder at die biau'ie and brightness of die colour, 
whieli IS Viiogedier I.ae I hev hkewist use Lac lo fill ihcir Golde and 
bi \er Work' s ih ii i'- lo sa\ hilies of knives, and other things, which 
ihev raikt verv tivn ouiwird v of bilver, and inwardh full of Lac 
I be liidiins In e wist are so cutminc’, that the\ make Ringes of Gold, 
which mans sighij seem 'verv] favTc and bright, as though they 
Were ail ot mas-'V Cioid, inward v ihev are hollow and stopt with Lac, 
and cannni be j*<rcc\v<d unUssi a min bee advertised [thereof] 

There is Lac likiwise in Pabagaiic and Malabar, but [vervj little the 
greatest quanliiie which from thence is carrved throughout T pd iw , and 
all other places, coinmedi out of the Kingdome of Pegu " 

It will thus be seen that Linschoten learned (300 years ago), very 
near'y cverv ivarucular regarding the native use of lac, but from hia 
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making no mention ot lac-(i\eit maj be interred much le^s interest was 
given lo that b) e-product than was the case a hundred >ears or so later. 

3 Frequent incidental mention is made of gumlac and “ Laqua " 
in Lttitrs i hv thi East India Compan\, edited by Mp. Wllll&m 

FoBter, as for ewmple in Vol III, which deals vith the year 161 5 
A,D 1 here IS, however, some reason to suspect that Laqua and 
Laaee may have had leference to a red wood rather than to lac. 
This at all etents IS the meaning put upon the term “ Laka " by 
Crawford and he further tells us that it was a wood that came mainly 
from Sumatra though exported chiefly from China Another interest- 
ing circumstance exists in the fact that the gumlac of these early 
records of the Last India Company appears to have been derived 
(after Burma) mainly from the Western side of India 

After Linsohoten, the next writer of importance, to whom attention 
need be directed, is Dr Kerr, who first <;cientificallv described the 
insect. His earliest paper appeired in the Philosophical Transactions, 
Vol LXXI (i:&i), pages 374 stq , and i>laies 1 to 6 But in this 
connection mention may also be made of the following authors — 
Dp Roxburgh [Asuuc TU searches (179:) Vol II, pigcs 300 to 366 ] 
who gave detiils o( the ht«'-hisior\ of the insect, Dr Anderson, who 
wrote a Monograph on Cocci Cenferi (1791), Dr Pearson [Phil. 
Trans (1794), page 3^3] who added further useful paiticulars , and 
Dr Buchanan Hamilton who m his Joiiine\ through Mysore, 
etc (i8co) and attain in bis Statistical Account ot Dinaj pur ( i bey) 
was the first autlior to furnish an account of the methods of propaga- 
tion and culm at ion parsued in India Coming down to more recent 
tunes the to! lowing names may be spoken of as intimately associated 
with the de\clopmenl of our knowledge of this subject — Major 
Sleeman (1S3S) , Dr Forbes Royle (1840) , Dr H. J. Carter (1861) ; 
Mr H Baden-Powell (18731, Mr J McKee (1875), Mr J E O’Conor 
(Note on Lac i^7r>), Dr U C Dutt(i8So), A F G Eliot James 
whose Indian Industries was published in i&So, Mr L. Liotard 
(1881), Dp H. M Cann (1883), and J Murray the writer by the article 
in the Dictionary of Fconoimc Products (.1889-yo) Fuller details 
regarding these and other audiors (who have contributed to our 
knowledge of this subject) will be found under ihe \'arious chapters of 
this review to which ihcir remarks more especially refer 

It m ly also be here explained that, in connection with the enquiry 
and mvcsiigaiioiis that liave led to the pubhcalion of the present 
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arUcle, an extensive correspondence has been conducted. Direct 
local information together with an invaluable scries of samples^ in 
lilublration of the details narrated, have been procured practically 
from c\crv district in India v here a trade in lac or an industry in lac 
manufactures exists Hut as piosl of these exceedingly liberal corre- 
spondents have uf nccessiti it i\crscd die same ground it was found 
impossible to publish more than a small proportion of the comma ni* 
cations actually received The othern have been of the greatest 
possible value in M.ifurmg tonfirmiiii? *hc facts here given 
VVhert Lorre^p' ' ' m j cVi.Miccd t<i lif ai vwh methods or appliances 
noi p'dicnllv kn(»vM! « ch j»ori have been stated under the 
names snd addrcs'ii of the conr u*. is 

It will be observ d uin tin subj/Li his l»een dealt with under AmnjM 

. T . TT -r mtntorthe 

ceitdin chapters n< p is Imrooiction — A BaiEt History of LfAC aeoount, 

AM)L\r-i»vF Imiix' I'TiRNvT Tr vDE isLu The Production 

AND CpLTIV XriON Ol Lvc FhF Mvmii \tll RE OF 1 \t AM) L\r-D\F 
IhfChtmistrv of L'c and Lac-dyf Tiif Industrial and Art 
U sFs oi I AC and Iac-dif V iihiP each of these chapters the effort 
has also been made to group inform iti m provnicuiiv Commencing 
with Bengal and passing 3 asi and North, hen turning West and 
South to Burma the provinces have been as Ur as possible taken up 
in the same sequence 

A special treatment was however found unavoidable for certain 
subjects such as the trees on which the Lac Insect feeds , the timbers 
used in Lac-turncr> , and the pigments employed in colouring lac. 

These have been deaU w'lth collective I v and the information given on 
such subjects has (as far as possible) been removed from the letters 
that have been here published in other sections of this review. 



CHArTEB J. 

INDIA’S EXTERNAL TRADE IN LAC 
A Export Trade —It is surprising that it took half a century very iHADE m 
nearly for the properties of the resin to be fully appreciated in Europe, hi of. 
Indeed from the crude methods of manufacture that prevail at the 
present day, one can harlly escape the impression that shellac is to 
some extent even still viewed as but a bye-product , it is hardly re- 
garded as the article which alone finds a place m modem commerce 
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Perhaps the earhest important reference to commerciEfl transactions 
in this commoditj is that which will be found in the Oriental Reper- 
tory, VoJ. II , page 580, where Mr. Brown, Resident at Cossimbazar, 
wrote in 179a that If the Board shall think proper to send a few 
maunds of lac to Europe it can be procured in Calcutta " One of 
the earhest authentic records of the actual export trade in the sub- 
stance will be found in N H H. Wilson's Review of the External 
Commerce of Bengal That admirable report deals with the returns 
for 1813 to 1828. The following passage may be here given — 
••The export of lac-dye was long limited by the difficuliy experi- 
enced in extracting the colouring matter, and applying it to manu- 
facture at home The high price of cochineal, hovtever, stimulated 
ijigenuity, and of late years the article has risen m demand At f.rst 
the value of the export was about two lakhs, from which it fell off to 
less than one lakh In 1820-21 it again rose, and m 1824-25 its 
value exceeded seven lakhs, which elevation it has since maintained 
Its use as a dye, howcxer, depends upon the scarcity and dearness of 
cochineal, for which it is emploxcd as a substitute, and so little 
temptation exists to embark in the manufacture of it, that it is rarely 
prepared, except according to contract The resinous portion of the 
lac, known as shellac, has also increased in demand in England, 
being exported thither to the amount of nearly a lakh of rupees for 
some years past {Asiatic Journal, p 220 ) 

5 At the beginning of the present ccntur> , therefore, the exports of 
lac-dye to foreign countries were some five or six times more \aluable 
than those of the resin Mr. J. E. O’Conor, C.I.E , Director General of 
Statistics, has furnished us with the figures of the modern foreign trade 
down to the present date It mav suffice to illustrate the tendency 
and character of these transactions if I quote here the returns for the 
past thirty )ears 


Lac-d>e ShelMac 


X ears. 

Cwt, 

”-r-! 

Cwt 

R 

1868-^ . • . • 

•7.748 

7.96.655 ! 

43.740 

••.65.739 

l869-7i> .... 

20,864 

9,26,072 1 

54.54^ 

12,75.401 

1870-71 . 

12,501 

5 * 54.433 

40,221 

11,26,136 

x 87 i" 7 a 

17.463 

7.81.189 I 

57 .»ao 

16.18,942 

1872-73 . • . . 

10,427 

4^.655 

50.641 

4^,588 

1873-74 .... 

9,907 

4.45.612 

65.790 

28,41491 
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~ Shell lac 



Years 




Cwt 

R 

. 

Cwt 

il 


'874-75 

« 





8.385 

3.76,340 

67 . 70 ' 

i8«95ia8i 


1875-76 

m 


a 

. 


10,668 

-*.65,733 

& 

6s.06.9a8 

• 

1876-77 

e 


• 

• 


19.05* 

3.78.556 

43 , 20,497 


1877-78 

e 





9.570 

2,90,087 

7M75 

32 , 24^3 


1878-79 

• 


a 

a 


8,261 

*, 95 . 2»5 

64,498 


1879- 80 

1880- 81 

• 

a 


• 



2,26,568 

49.541 

30.4t.85s 


• 





6,304 

t, 30.201 

60,842 

43,16,267 


1881-82 

• 






9 *.Q 5 « 

80,491 

55 . 5>»(>3 


1882-83 

• 

• 


, 


3.9^/ 

46,104 

102,871 

SS. 47 . 6'9 


1881-84 

• 



- 


0 Q 7 

14,085 

95 .a 75 

48,16,97s 


1884-85 

m 

• 




i<f' 

1,274 

106.747 

45.36.326 


1885-86 

• 

a 




t,''84 

31.630 

112,116 

43.96.4 ' 7 


I8H6-87 

e 





gis 

16,1 88 


40,16,127 

t 

1887-88 

• 



. 1 


279 

6,2* »5 

I 12 ,f)SX 

42,03.274 


iK88-8<) 




1 



8.0^8 

81,390 

3 * 04.125 

i 

1 88y-9r> 

• 






1 8.677 ' 

,..i>96 

l 7 . 3 t»,H 65 


i8<>«)-9I 






Its 


T i - 196 

SO 48.590 


iHgi-OJ 


a 


. 

1 

45 1 

1 ^.500 

1 10,276 

rio, 67,924 



e 



. 

1 

249 ' 

' 10,090 

102,079 

f> 4 . 38 . 5 n 


1893-94 

• 



• 

1 

go 

1 4.600 

94.144 

72,72,838 


ihy 4 -()S 

s 





403 

' 26,023 

n'. 3<>7 , 

1,14,76,70(7 

*,46,31.466 


i89S-y6 

• 

e 



1 

*5 

i Nil " 

102,686 

' 75 . 7.8 


1896 97 

s 

a 

. 

• 


Nil 

>.*9.35.957 


1897-98 

e 

a 

• 


1 

Nil 

36 

i&y .329 

92.86,795 


1 8 q 3-99 

e 

■ 


. 


6 

2OO 

'46,395 

70,07,781 


1899-1900 

• 

• 


1 

1 

1 

24 

• 95.*39 

92,65,600 


1 have not dealt 

with 

button-lac nor with the unmanufactured 

Strlklnc 

PeouUarlUas. 


forms of suck-lac and seed-lac, because the quantities of these exported 


are comparatively insignificant (total in 1899-1900, button 40,5300^1. , 
stick and seed 2,888 civL) The figures as ihe^ stand in the above 
table exhibit therefore in a remarkable degree certain striking pecu- 
liajities 

(^) The decline and practical disappearance of the export trade 
in lac-dye from close on eight lakhs of rupees worth in 
1868-69 to R24 ID 1899-1900. 

(3) The steady growth of the shellac trade from (at the beginning 
of the period) Rii,65,739 to Ri, 46, 31, 466 in 1895-96 
and R9a,65,6oo in 1899-1900 

(c) The remarkable fluctnations ut the amount of the exports 

within the past 10 or 15 years. 

(d) The erratic distnrbances in the vakse of the commodity 
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The followinp: passage mav be here given as manifesting some of 
the earl) historic features of the trade in Lac 

6 , Extract from the Asiatic Journal for July 1827, page 212, 
“Account of the Quantity of Lac-Lake, Lac D^e, and Cake 
Lac imported into Great Britain from the East Indies in the last 
Thirteen Years , also the Quantities re-exported, charged with Duly 
for Home Consumption during the same period — (28th Mav 1827) 


Years 


Imported 

Re-c\pc)itcd 

Paid diit> 




lbs 

lbs 

lbs 

1814 . 



278,8(19 



1815 • 

. 

• 

508 9)2 

8441 

n7y>5 

1816 . 

• 

■ 


17412 

1(»2 894 

1817 . 


. 

. 384 i)i »9 

2^)91 

214, 7^M 

1818 . 



242,^7^ 

3-«“79 

323 

.1819 • 

• 

• 

- 

21 707 

207,003 

IK20 . 


. 

. 441 ,486 


yi2 5*4 

1821 . 

• 

. 

f‘41.755 

yf ‘)-\S 

322,837 

1822 . 

• 


, 872 9(7 

29 578 

34y.'?5i 

1823 

• 


5 

M"5t) 

414.714 

4ys 

1824 . 

• 

. 

• 604 2O4 

5" b43 

1S25 . 

• 

• 

S41 443 

(>i ,908 

3«S.734 

1820 . 

• 

• 

. 7()u,729 



7 Countries 

to 

which exported 

— \ further 

analysis of these 

returns 

reveals 

the 

fact that the United Kingdom has taken by far 


the major portion of the amounts 

In 1868-69, the United Kingdom took RS,82 020 and the United 
States of America secured R2,56 609 \vorih, out of the total 
Rii, 65,739 The corresponding figures for 1897-98 were, United 
Kingdom R40,22,9i4, and the Lbiited States R27 54,060 out of the 
total of Rg2,S6,7g5 , and from 1899-1900 they stood at Ra8,4i,94i 
and R38, 31, 153 thus manifesting a great expansion in the demand 
from the United States of America But a feature of the modern 
transactions which may perhaps to some extent be the result of the 
opening of the Suez Canal, vtz , the Continental supply that formerly 
used to go to London in the first instance, iS now purchased by 
Calcutta agents and shipped direct to Continental ports This 
difference in the course of the trade may be illustrated by the ex- 


porta for the tliree following years — 

Cwt 

R 

fTo United Kingdom 

68,654 

29.02,301 

1884-85 Y United States 

21,152 

9,53.644 

(. I'o Continental Ports 

15413 

6,10,854 

^To United Kingdom 

82,291 

40,22,914 

1897-98 . j To U nited States 

53,6t>8 

27,54.060 

(.To Continental Ports 

51.069 

33^97.907 
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3841, 94^ 

38.31.153 

24.24.255 


8 —An examination of the Coastwwe 

traffic reveals the laet that liurma and Madras send large supplies to 
Calcutta The rail -borne returns similarly manifest the fact that the 
Central Provinces consulate one of the chief sources of the article 
exported from India r/d i." drutu But Assam also sends a fairly con. 
slant supply to the irvipolis While e\ er\ | rovince in India possesses 
lac, the supplier a'-^' tno tij used jp locally, except in the case of the 
Central PrOMnee- lienga), ami Burma, where there are 

available for the fi)" ign 'rili. siir^ilus stocks over local demand 

Calcutta IB the ihicl euipoimiii of the trade ao I India might almost 
be spoken of a^s cnjornig a monopol; in the woilds supply 

9 Pneeg of Lac — Ihe Secretary to thi PLr‘;al Chamber of 
Commerce, in a IlUl** dated iith June 1896, very kindly communi- 
cated the following inlcrosiuig particulais — “ The world's consump- 
tion of lac between 1876 and 1895 been appro xinaaiely per 
annum — 

Dringe • . • • • 50,000 cases 

Cfornct . , . 1-2,5 >0 .. 

Button • ■ • • • ■ )Oi ) I, 




Th« World's 
eoniumpiloa 
or Lao. 


** In recent >e.arb there hvs been a sbght increase 111 the consump- 


“The average for the past ten years is somewhat higher than 
that given above Thus approximately — 


Onnge 

Garnet 

Button 


58, f\)o c.ases. 
13.S00 „ 

I ^,5<»o .. 


“ A quarter of a century ago there was a large trade in lac-dye 
and the dye was more valuable than the shellac Lac-dye is, however, 
to-day practically valueless having been superseded by Aniline-dyes 
which have flooded the market 

10 " The following table will show the fluctuations in the price of 
shellac per maund during the last 20 years The figures refer to 
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Meears. ^n^elo Bros, mark 


the price of which® vanes from 


^Prieet ^ 
Ptf naund 
of ^rtiae and 


I 


Demand In 


exoasi of 
axporiB , File 
In arloa with 
reduction of 
■took on the 
market | 


Rs to R5 below that of a well-known standard mark TN , the table 
also shows the price per niaund of lac-d>e until it ceased to be an 
article of export from Calcutta* — 


Year. 




Garnet, lim ts. 

A B Lac-dye, limits. 





- 


/ ' 





ft 

a 

R 

R a . 

R 

>875 

. 

. 

55 

0 

70 

25 0 


1876 

• 

■ 

3 S 

0 


IS 0 

25 

1877 

■ 

. 

25 

0 


25 0 

30 

1878 

• 

• 

17 

8 




1879 


. 

21 

0 

65 



1880 

. 


60 

0 

40 

21 n 


1881 

■ 


40 

0 

30 

2 4 


1882 

• 

. 

30 

0 


2 4 


1883 

• 

• 

2S 

0 

30 

0 8 


IH84 


. 

^0 

0 

25 

0 8 


1 885 




0 

20 

No longer made 

1880 

a 

, 

20 

0 




1887 

« 

, 

17 

0 


* 


1888 

• 


2(1 

0 




1889 

• 


20 

0 

30 



i8gi) 



30 

0 




iSyi 



30 

0 

40 



1892 

• 


W 

0 




i «93 


• 

40 

0 

50 



1P04 



5 “ 

0 

55 



189=) 

• 


55 

0 

Oo 




Dunnjf i8^)() shellac fluctuated between K40 and R60 per maund 
1 1 C)nL of the largest shippers of Lac frtnii Calcutta wrote in 1893 
that — “The annual foreign consumption is estimated approximately 
at 100,000 cheits of two bazaar maund s each and the annual ship- 


ments from India fall somewhat below this As a consequence, the 
stock in London and all over the world, has steadily decreased, and 
this decrease has been accompanied by a persistent rise both in rupee 
and sterling prices 

“ The London stock and the London sterling pnee for the 
ordinary sundard quality on the 31st December are shown by the 
following figures — 



Stock. 


Price per cwt 

i8«7 . 

68.380 

C . 

• . 58s 

188S . 

• 69,502 

C . 

. . $6 

1889 . 

. 56,88a 

C . 

• • 75 

1890 

. 45.555 

C . 

. . 72 

1891 • 

. 34.872 

C . 

• . 93 

1892 • • 

• 27 i 5*2 

C . 

. • 95 6^. 
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“ The Itocks in London at the close of Ust month were <5,681 C, ** 

and the London pnce 107J per cwt (>f late ^'^ars there has been 
a great rise in rupee values, but, owing to the extent to which these 
have been affected by the exchange fluctuattons, we exclude them 
from this review 

12. According to a contention pot forward at home, shellac 
supplies are not increased, as a conaeqnence of rising prices, which 
IS commonlv the case with other commodities, and this view h tiased 
on the belief that ii is imt profitanlc to pro]>agite the Lac insect 
as a special irulustrv an*l chat the crop ol lac is simply the collection 
mudc bv naii\es .[a unprotected 'ind uiu ultivatcd trees 

“We need bcartely point ml the importance to this country of 
preserving and es'LinImg thib tridc, which at present seems endan- 
gered b\ the rise ol prices to a prohibitive level *' 

The above brief abstract of ibe trade in this commodity his been 
given here chief] > f'om its histone value as an intiodiictiDn to a more 
detailed study ot the production and manufacture of the various sub- 
stance*^ obtained from Tachardia Lacca Further particulars | 
regarding trade will be found m the piges below devoted to provincial 
production 

CHA PTER JI 
T}IE L\C INSECT 

13 Having in the foregoing remarks briefly indicated some of the 
more striking features of the growth of the present trade, it may be 
desirable to give briefly particulars regarding— ist, the Insect, and, 
the Production and Supply of Lac , 3rd, the Manufacture of Lac and 
Lac-dye from the crude article , and 4th, the Industries in which 
lac IS an important necessity (more especially Indian Art Industries). 

As already stated, the Lac Insect belongs to the order Hemlp- 
tera and the Family Coccidae, the Scale and Wax Insects The 
majority of the members of that family are dangerous pesta to crops 
and trees They subsist upon vegetable sap which they suck up 
by means of a proboscis or tube which they insert into the svccolent 
tissues of the host In the adult state the females at least are flxedf 
that is, have no power of locomotion Mr, E, E flraenj Gevemmeni 
Entomologist, Ce}lon, who is perhaps the greatest living authority on 
this family of insects, says that ** There is scarcely a single cultivated 
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plant that is not subject to the attacks of one or more species of Scale 
Insects, and some few plants seem particularly attractive to these 
posts The common guava tree, for instance, is never free from 
‘ bug ’ On one «>mall tree of this kind 1 have counted as many as 
seven distinct «<}^cics at one tunc and such a tree growing in the 
midst of a field of tea or coffee will form a stronghold for such pests 
and a source of infection unless speedily oiadicated " “ As some little 
set-ofT/' Mr Qreen adds, against the destructiveness ot mam of the 
Scale Insects, a fev' species mav be quoted that are of economic use 
The wcll-knov\n Cochineal insect (Coccos cacti) producing the red 
colouring matter known as Cochineal IS a case in point Another 
species (Tachardia lacca) secretes a resinous substance from 

. which IS made Mac or ‘shellac' of commerce, while from the 
insect Itself is prepared the fine crimson pigment known as ‘ Lake ’ 
Hricerus pela, a Chinese insect, secretes cojiioiish a waxy matter 
that IS used m the manufacture of candles in that countrv " 

14 Mr Green fuither adds that there are two species of Tachar- 
dia that afford the lac of commerce, his remark having special 
reference to the forms of the insect met with in Cevlon It is quite 
likelv, therefore that India ma\ possess more than two species, and 
that this circumstance nia> account for certain discrepancies in the 
observations of Indian writers that have pu77lLd practical planters 
Thus, for example, the remark that in iJurma ihi re are thret broods 
or “ evolutions/’ while in India generally there are only two, may 
be due to the fact of there being an additional species in that country 
So again the fact that the lac insect found on the palas (Butea 
frondosa) and other soft w'ooded trees can with diffiLulty he made 
to live on the JCusam (Schleichera trijuga) may be due to the 
insect of the latter tree being a distinct species It will be seen from 
Mr Manson’8 account of the lac insect of the Sonthal Parganas (para- 
graph 82) that there is good reason to suppose that there are several 
distinct species of lac insect. But even if the paler coloured forms 
to which he alludes are but racial, and not specific, in value, a care- 
ful selection and development of a pale coloured race would result in 
vast improvements to the industry The remarks made by Mr Ryan 
in connection with the Banyan of Sind (paragraph 196) would seem 
to have a distinct beanng on the subject of the number of species of 
the Uc insect So again in a sample recently furnished by me to 
Mr Green, the insect found was a new species of Tachardia the 
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ivpigs on It Has found Here from Ficus retig^iOMi the Pcepal | 

tree and were contributed by Mr E H Walsh, Collector of Monghyr 
It thus \cr\ posMbly follows that the differences in quality of the lac 
of different regions ma^ ihus have its origin entirely in the species 
reared And wha* is even of r*inre practical importance still, it may 
be found that with a careful ‘^tud) of the Indian forms certain of these 
ma> be less addicted to the destructive moth pest than others. But 
in these remarks I am to some evtent of course only speculating 
though It mav he added tint L am tustihcd in so doing from the 
fact that ignorai. ^ of the Lie h stor) of an insect and of tlie forms of 
the iiiseit !e.lvr•^ i range ot possibilities as aflording the key to 
the e\})lanalioii ( ^ wididv ditTcr* ii ji'*oduLis 

15 Description — Lac, as alr^ id\ stated, is a resinous incrustation ' 
found on ilu t aig of rertiin trees and is produced around the bodies 1 
of vast colonies 01 ihe inscd (Tachardia lacca) When the 
larvae* esLape irom the luoihcr ihc> crawl about in search ot a fresh 
s.tpp} iHii> 'Ihcv are then minute led or orange coloured insects, 
of an elliptical shape, obi ise antcnorlv, attenuated posteriorly , 
about /„th of an inch long , thev are devoid of any recognisable 
separHiiori between the head an<l the thorax , jv^ssess six legs, two 
antenna? and two small m irginal eye- , and lastly have two very long 
hairs on the anal oxtrcinilv that arise from the penultimate segment 
of the body At ih.s stage it is impossible to di*>tiiiguish the sexes. 

1 6 Swarminii Periods. — The> arc generally seen to swarm at two | 
and, according to bome writers, three ‘seasons a year, viz , about the first ! 
week of Juh and again the first wef k of December or m some locali> 
tics as late as January At the ]>enod8 named the twigs of trees 
infested with the lac insect will often be teen to assume a reddish 
colour, owing to the countless masses (lakhs) of minute larvae that 
arc moving all o\er them The larvae continue to emerge at inter- 
vals for about a month This is a wise provision since had they all 
appeared at the same tiniC they might have been destroyed by 
unfavourable climatic and other disturbances The vast majonty, 
however, die, either from inability to travel the netessary distance to 
find a fresh feeding ground, or from being incapable of puncturing 
the bark to obiam nourishment 

17 Formation of the Resin — Those that become fixed, at once 
proceed, in the process of digestion, to transform the plant sap sucked 
up by the proboscis and to exude from their bodies the resinous 
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matter with which the) become ultimately incrusted ^All the while 
structural changes are taking place and the larvae are being gradually 
matured into tlie perfect insects If aX this stage a portion of the 
incrusted mass be broken through and examined it will be sedn to 
be of a cellular structure, and that there are two shapes of cells, viz , 
a large circular cell, and, secondly, a smaller ovoid cell Theformer 
will, moreover, be found to be much more numerous than the latter 
and to contain the female insects 

1 8 Appearance of the Males, — About months after the periods 
of swarming, c g , about the middle of September for the first brood, 
and the middle of February to ist March for the second, the male 
insects commence to escape from the ovoid cells alread) mentioned. 
At this stage they are about y*-ih of an inch in size, and according to 
Dr, Carter ha\e two pairs of e}e& The miles of the first brood are 
wingless, but those of the second have one pair ot long transparent 
wings. (Coni with Roxburgh's observations page 1 4, and Carter’s, 
page 21 ) 

19. Reproduction — Upon the circular body of the female there 
arc three or)enings which become developed as encrustation proceeds 
into three filamentous tubes. One is the anal aperture, the others 
arc breathing stomata. 1 he positions of these three apertures are 
indicated by the presence of a tuft of white powdery or hair-like 
filaments around each opening Impregnation takes ])lace through 
the anal aperture and the male insect then dies. Shortly after 
changes take place within the female A central sac or o\ary 
becomes greath enlarged and charged with a bright red fluid The 
eggs then appear within it and each female bears, it has been 
estimated, as man) as 1,000. As these near maturity the female 
dies The lar\ae are by some writers supposed to eat the red 
eolouiing matter and make their escape through the anal opening 
and ultimately through the completely ruptured body of the female 
On this subject Mr, Green writes to me — “ It would perhaps be 
more correct to sa) that the larvae are tlie colouring matter It is the 
juices of the parent insect that go to form the huge brood and 
wWn these have escaped little is left of the parent but a dried and 
shrivelled skin " 

The c^cle is again repeated, and it will be noted that the 
incrustation formed by each brood contains no life after the emerg- 
ence of the larva, or young insects 
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lo. Practical Lessons — The praottoil !«Mon8 to be learned from 
this somef^at strange and complicated life^iiatory maf be bnefly 
summarised — 



tt / — ^There are two broods, the swarming of larv» taking place 
eirlv in July and earl} in December. 

snJ — It IS commonly stain'd that the proper seasons to collect 
lac are, in May to Jnne for the one, and October to Norember for 
the ether crop, but it is believed these penods have been fixed with 
a view to preacrv'c the dve ac well as the lac 

W.— Up 'Sc emcrgenrc c»f the larvae the female insect is 
alne and i*- comimi ihc proceRs ot formalion of 'ac If the dye 
be of no coiisi 1 riiion col’< ction might be delated until 

after the escape of th(' Wr^x aini tl • cniv^cipirnt death of the female 
In the S/a/is/i.j! (!'>»’ II, p ^i;6) the statement occurs 

Slu k-lac gaihercd .ittir the iiiSf ct has cme^gtd is known m I ohar- 
dugga (listnci In iht name of phunki It yield*' ‘uarcel) anr dye but 
IS vcr> good ff)r \NOiKing inio shell-lac 

efih —The seed-iwigs ir tended for propagation should not be 
removed until immediateW before the period of swarming. Should 
seed-lwigs be cu off before maturity has been attained, the lo‘‘8 ot 
the supply of sap in the twig would kill the mother insects and the 
brood be lost in consequence The failures that have attended the 
attempts to send seed-twigs from one part of India to another have 
been due mainly to the fact that the seed-twigs were cut too long 
liefore the swarming period or too near it. In the latter case the 
larvae would escape daring transmission and tindiiig no fiesh twigs 
u[>on which to become attached would of necessity perish. 

5M — The larva; are so minute that the seed twigs must be 
carefull} attached to the plants upon wh ch propagdtion is con- 
templated. A string tied across the twig will often sulTice to check 
the swarming and the Urvae may be seen in thousands to have died 
in the vain effort to pass underneath the string The best way is to 
impinge the seed-twigs across the bifurcations of the snaaller 
branches of the tree 

6th — The larvae are so minute that they are doubtless carried from 
tree to tree by wind, b) birds and by insects The production of 
a winged generation of males is doubtless to complete the migration 
to other trees, effected by wind, birds and insects. It has been 
sometimes contended that the lac insect does not injure the trees 
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Apart from the improbability of that assertion, nature seems to 
provide for a migration and it appears, therefore, possible that the 
deterioration in quality often complained of, may be due to too long 
cultivation on the same trees But in this connection I may add that 
the Collector of Monghyr recenth sent me a few twigs of the peepal 
tree with lac incruhtaiions on them accompanied with a statement 
that the older petpal trees of that district w'ere all being killed by the 
lac. On page 192 reference has already been made to this instance 
and the statement made that instead of showing Tachardia lacca 
these twigs weic found to possess a new species of Tachardia 
(Conf, with Sir Jonts remark paia -25 (/. /piV; regarding the penpal 
trees being killed by lac 

The above bnet account of the lac insect practically tells all that 
IS known regarding it It may be of interest to many persons 
howe\cr to gue here some of the more valuable and inlcrcsting 
descriptions of the insect and the formation of lac from the pens of 
the earlier writers — 
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extract from the Asutttr Itesearrhefi, ToU II,, 1789, pages 

.iOl to 301 

“ On the Lacaha 01 Lac Inaect, 

By Mp William Roxburgh 

21 “Some pieces of vcr\ fresh looking lac adhering to small 
branches of Mimosa.cincrea, * were brought me from the moun- 
tains on the 2oih of last month I kept ihtiii carelully, and to-day, 
the 4th of December, foiiiieen davs trora the lime the> came from the 
hills, myriads of cxceeduigly minute animals were observed creeping 
about the lac and branches il adhered to, and moic still issuing from 
small holes o\ei the surface of the cells oihei small and perforated 
evcrescences were observed with 1 glass amongst the perforations, 
from which the minute insects issued, rei;ularl\ two to each hole, and 
crowned w'lth some very fine white hairs When the hairs were 
rubbed off, two white spots apjieared The animals, when single, 
ran about pretti briskly , but in general they were so numerous as 
to be crowded ovc'r one another The body is oblong, tapering 
most towards the tail, below plain, abo\e convex, with a double, or 
flat margin laterally on the back part of the thorax are two small 
tubercles^ which may be the eyes the bodv behind the thorax is 
crossed with twelve nngs , legs si\ , feelers (antennae) half the length 
of the body, jointed, hairv, each ending in two hairs as long as the 
antennae , rump, a white point between two terminal haus, which are 
as long as the body of the animal , the mouth 1 could not see On 
opening the cells the substance that thev were formed of cannot be 


' Dichroatachys cinersa, Wight and Am 
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better descnbeil, rf'Speci to appearance, than by saving ii is like I 
the iranspiPent amber that heads are made of the externa) covering I 
of the cells ma\ be about lialf a line thick, is remarkabl> strong and I 
able to resist injuries , the partitions are much thinner; the cells are 
in general irregular squares, pentagons, and hexagons, about an 
eighth of an inch m diameter, and % deep , they have no communica- 
tion with each other all these I opened dunng the time the animals 
were issuing contained in one-half a small bag filled with a thick red 
jellv-like liqiior, replete with what I take to be eggs , these bags, or 
utriculi, adhere to the bottom of the cells, and have each two necks, 
which pass throuah perforations in the eMcnnl coat ot the cells, 
forming the forc-mcntioned excrescences, and ending in some 
verv tine hairs The other halt of the cells have a distinct opening, 
an>l coiitdin a white substance, like some few tilaments ot cotton rolled 
together, and numbers of the insects thcinsclv( s readv to make 
their exit Several of the same insects I observcMl to have drawn up 
their legs, and to he flat, they did not move on being touched, nor 
did tliev show am signs of life with the greatest nutation 

22 “ Decem’»er ; — The same minute h«3\aj>Ldes continue issuing 
fiom their vdls m numbers, ihev are more liveU, ol a deepened red 
colour, and fewer oi the motionless sort 1 o-da\ 1 stw the mouth , 

It IS a fl«T.ttencd point, about the middle of the breast, which the 
little anirr il projects, on being compressed 

23 “ Dutmhtt 6 — The male insects I have found to-day A few 
of them are constanil) running among the females most actively , as 
yet they are scarce more, I imagine, than one to 5,000 females, but 
twice their size. The head is obtuse , eyes black, very large , 
antennoe elevated, feathered, about tw^o-thirds the length of the bod) , 
below the middle an articulation, such as those in the legs, colour 
between the e}es a beautiful shining green , neck ^ ery short , bod\ 
oval, blown, abdomen oblong, the length of bodv and head , legs 
SIX , wings membranaceous, four, longer than the body, fixed to the 
sides of the thorax, narrow at their insertions growing broader for 
two-thirds of their length, then rounded , the anterior pair is twice the 
size of the posterior , a strong fibre runs along their anterior margins , 
they lie fiat, like the wings of a common fiv, when it walks or 
rests , no hairs from the rump , it springs most actively to a Consi- 
derable distance on being touched , mouth in the under part 
of the head , maxillae transverse. To-day the female insects 
continue issuing m great numbers, and move about as on the 4th. 

24 “ December 7 — ^The small red insects still more numerous, and 
move about as before winged insects, still very few, continue active. 
There have been fresh leaves and bits of the branches of both 
Mimosa Cinerea and connda* put into the wide-mouthed bottle 
with them they walk over them indifferently without showing any 
preference, nor inclination to work, nor copulate I opened a cell 
whence I thought the winged flies had come, and found several, 
eight or ten, more in it, struggling to shake off their incumbrances 

* This IS most probably a typographical rrror, as there does not appear to have 
ever been a speaos known as Mimou corinda. — G W 
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tibej were in one of those utnculi mentioned on the 4th, which ends 
in two mouths, shut up with fine white hairs, but one ^of them was 
open for the exit of the fiies , the other would no doubt have opened 
in due time this utnculus 1 found now perfectly dry, and divided . 
into cells by exceeding thin partitions. 1 imagine, before any of 
the flies made their escape, it might have contained about twenty. 
In these minute cells with the living flies, or whence they had made 
their escape, were small dry dark coloured compressed grams, which 
may be the dried excrements of the flies. " 


^*Note by PrceWenS." 

25. “The Hindus ha\e six names for Lac, butthe^ generally call 
it Lacsha, from the multitude of small insects, who, as lhe> believe, 
discharge it from their stomachs, and at length destroy the tree on 
which they form their colonies A fine Ptppala near Cnshnanagar 
18 now almost wholly (lestro>ed by them. 

It is curious that Sir WHIiam Jones should m the above passage 
have drawn atlenlion to the fact that the lac insect was known to kill 
the ptfpal trees of Knshnagar. A recent correspondent has made 
the same observation regirding the pupal trees of Monghjr. (Conf. 
with paras 20 and 66 ) 


Passages taken from the Journal of the AgrtcultnraJ and 
Horticultural Society of India, VoU XI,, Part 11, July 
1859 to December 1850, jmges 37 to 45. 

On the Natural History of the Lac Insect (Coccus lacca). 
By H J. Carter, Esq , F.R.S 

Cjrtjr, a6 “ Having had an opportunity of examining the lac-insect just 

• previous to the evolution of its young, and of watching the latter from 

this period up to the time at which they become incarcerated in the 
resinous substance which they secrete around themselves, known in 
commerce by the name of ‘ Uc, ’ and finding that a description of 
the changes which the insect undergoes still remains unpublished, so 
far as 1 am aware, while that which has been stated on the subject is 
more or less incorrect, 1 am not without hope that the following 
observations may prove both new and acceptable 

“ Thus much is known that the substance called * lac ' consists 
of a resinous incrustation partly encucling or scattered over the small 
branches of several trees and shrubs of different kinds in India , that 
the incrustation is cellular, and that each cell indicates the position 
of otie of the insects which secreted it , that the Insect contains a red 
colouring matter called * lac-dye, ’ which is also an article of com- 
merce. and IS allied to cochineal , and that, at a certain penod of the 
year, vast numbers of young animals leave these cells and, spreading 
themselves over the neighbouring branches* fix themselves to t^ 
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bark, which they pierce with their beaks, and then begin to pour 
forth from |heir bodies the resinous substance above mentioned. 

27. ** On the a5th of June kst (i860), my attention aras dniwn to 
the subject more particularly by a fresh bmiich of tbe^Ciuli^Hifiple 
tree (Anona squamosa)i bearing pertioos of the laCi having been 
presented to me hy my fnend Majof Bufka. Thp bm^h wu IjSiktn 
fr6m a tree growing in the enclosure of the Bombay Mint, witUn a 
few vards of the sea, and in the midst cd the smoke ol steam engines, 
■melung furnaces, and the atmosphere of a crowded population ; 
while the resinous incrusution and the red colouring matter, both in 
quality and quantity, did not appear to melo be lesa than that which 
IS produced by the insect iniocalities widely separated as well from 
the sea as from all human habitations. 

28 Female Insect On receiving this branch and observing that 
It was fresh, and that the insects ni the incrustation were also living, 
my curiosity was directed to ascertaining the form and organology of 
the latter Mean^\hlle the young began to pour forth — that is, on 
or about Uie i*;t of July, and bv the middle of that month the 
whole branch had become covered with them , but for want of 
nourishment, as they became stationary, so they died without 
apparently secreting any of the resinous substance around them ; 
and thus I was obliged to visit the Custard-apple tree itself for 
the purpose of examining the subsequent changes which the insect 
undergoes, — which changes, together w'lth a dcscnption of the 
form and organolo. v of the full-grown insect, so far as I have 
been able to ascertain them, will now be related 

The first feature that strikes the e>e^on looking at the surface 
of the incrustation, when the insects which are within it are alive, is 
the presence of a kind of white powder, like that observed about the 
cochineal insects, this is concentrated here and theie into little spots 
and on being more closely examined will be seen to be chiefly con- 
fined to three bunches of curly, hair-like filaments, which radiate 
from three small holes in each spot The holes are situated trian- 
gularly with respect to each other, two being closer together than the 
third, which is the largest, and which, by and by, will be found to be 
the anal, while the other two will be found to be spiracular apertures 
all three are continuous with corresponding apertures m the insect, 
from which the white filaments originally proceed, which filaments 
we shall hereafter observe to be the attenuated extremities of the 
tracheae 

29 ** If we now examine the contents of the interior, which we 
may easily obtain entire by dissolving off the lac in spirits of wine ^ 
(for, from their tenderness, the\ can hardly everbeextneated without 
rupture by siroplv breaking the incrustation), it will be observed that 
each cell is filled with a single insect, which is now almost aa much 
unlike one as any object can well he unlike another, — consisting of a 
pyriform sac of a dark-red colour, smooth, shining, and ^esdalfng 
at Its elongated end one, and at its obtuse end three papillary mo- 
oesses ; the former, which is a conUnuation of the elongated end, is 
fixed to the bark , and the three latter, which project from the middle 
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of the obtuse end are respecilvelv continuous ^ith the three holes, in 
the lac abote noticed As with these holes, so uith t^e three pro 
cesses : one is much larger and longer than the other two, which 
latter are of the same size , the former is also further distinguished by 
ha\ing several hairs round the margin of the aperture w-hich exists at 
Its extremity, — a point which it is desirable to remember, as it will 
serve, by and by, to identify it with the anal extremity of the animal 
when in Us insect form 

30 So far the spirit of wine assists , but when we come to the 
contents of the body, it is not only necessary to avoid using spirit of 
wine, fiom the disfiguration which it occasions by causing the tissues 
to contract, but also to extricate the body by fracturing the lac, and 
dissect us contents as quickly as possible, on account of the rapidity 
with which they pass into dissolution after death , this is probabJy the 
reason why this part of the history of the insect has remained unpub- 
lished up to the present time 

’“Directing our atuntion to the interior, after the rupture of the 
insect, which takes place more or less with that of the lac, we are at 
once struck with the \oluminousne&s of the oriran containing the red- 
colouiing matter, which oigan thus obscures e\ei\thmg else, and it 
IS not bclore a quaniii) of it is remoxed bv gentle edulcoration that 
we can (still under water, foi the anatomy of this insect can be 
studied in no otlur wax) arrive at a view ot the other organs of the 
body, when it will be observed that there is an alimentarx canal, 
li\er, trachea.*, and, last of all the orean containing the red-colour- 
ing matter, which we shall prcsenllx find to be the ovary To each 
of these organs, then separately and briefly, we will now give our 
attention 

31 “ The alimentarx canal commences with an attenuated, shape- 
less cesophagus, at the elongated end of the body, vhich is thus seen 
to be the oval extremity, and after passing upwaids for about two- 
thirds of the length of the abdominal cavity, where it becomes 
enlaiged and convoluted, turns back to make a single revolution, in 
the couise of which ic soon becomes diminished in calibre, and 
receiving tlie hepatic duct at this foinl, terminates at length in the 
rectum, which opens at the gieat p'lpillaiv process The liver consists 
of a single straight, sacculated, beaded lube, of the same size through- 
out, presenting a yellow colour, and giving off the hepatic duct a little 
neaier, one end than the other , while the tracheae aie massed into 
bundles apparently without order, and send forth many of their 
extremities, through the two small, as well as through the large, anal 
apertures, to terminate on the surface of the lac m the wa) above 
mentioned 

32 “ Lastly, we come to the ovary, which consists of a voluminous 
tree of tubes apparentlv branched dichoiomously with each branch 
large and small, bearing long elliptical pouches, in each of which, 
again, is a correspondingly shaped ovum, the whole nearly filling 
the body, and terminating m a single oviduct, which opens (probably 
through the rectum) at the anal apertures The ovum, on the other 

' hand, consists of an elliptical transparent envelope filled with Ulle 
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cells, each of which containa oil (?1 — gfldbules and globules filled with 
the led col^iiring matter Ihe oil globules are spherical, uniform in 
size, and much larger than the red globules, whicn are also spherical, 
but distinctly separated trom the oif-globuies and from each other 
Whfthcr these bodies respediveh have delicate cell-valls or not, 

I am Ignorant , but while they are both dtsimctly defined in the 
ovum when the insect is first opened under water, both soon burst 
by imbibition, and become lost to Mew by dispersion of their con- 
tents 1 hus the red colouring matter exists originally in the form of 
distinct globules or in cells in the ovum. 

33. The farther changes in the ovum, preparatory to the full 
development of embtvo, 1 hav6 not followed , but about the beginning 
of lulv the young ones aie perfectly formed, and issuing through the 
anal aperture in th*‘ incrustation thev cieep on to the neighbouring 
part-) of ihe branch, and ‘^oon fixing ihemt^elves b> inseiling their 
beaks into the bark as btlore vt ved, commence secreting the lac 
or ri sinous subsi ince, in wlmli the\ soon become incarcerated 
M\ nails ishiii in Ibis wa) , as mav 11 be coneened when, at a 
guess, i should think, ea«.li insect conuim d a thoiis.and , but by 
far the greater number die, tor alilioiigh the br inches bcvome 
ijuiie ipii wiili tliMn,'l is onh iiere and tin re that a few, scattered 
ormgioups Inc, the real still remain attached to the bark, but 
dried up and deid. winch m.i\ arise, pi ihaps, from not having been 
suflicKiul. d( velopc 1, or not being strong enough at their delivery 
to pierce the I ark for sustenance 

24 ‘ On leaving the p-trent, the ^ oung Coccus IS of a minium 
red colour, about i-4''th of an inch long, elliptical, obtuse anteriorly, 
without anv division between the head and body, possessing sik legs, 
two autennje, two small eves, a raaririnal and lateral and two long 
hairs, glowing from the penultimate segment of the abdomen, the 
body he fomented regularly , the oral aperture ventral and placed at 
some distance from the anterior exlremit) , two tufts of white, 
powdery, hair-like filaments budding from the sides of the thorax 
respectivelir, m the place ot vMngs, and a tuft of the same kind, bifur- 
cated and curling outwards on each side, projecting from the anal 
orifice Anal (3iifice surrounded b} a row of short, strong hairs 

“ At this period the insect is almost too small for examination 
organologicallv , but after it has crept off the incrustation and on to 
the bark of the branch, it soon becomes stationarv, and enlarging, 
as the resinous secretion exudes from the surface of the body so as 
to surround all parts except the oral orifice and the three apertures 
from which the three white tufts issue, at the expiration of a month 
(that IS, bv the middle cf August; ii measures in length almost the 
18th part of ail inch 

35. “ If we now examine it minutely, it will be observed that the 
legs, antennae, and the whole of the chitinous parts of the body 
have become almost undistinguisbably incorporated with the resinous 
secretion, which, when dissolved from the insect by spirits of 
wine, leaves the body almost in a larval or caterpillar form, but 
without eyes or any other appendages, save the three white tufts or 
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hair-like filaments and the proboscis, which is now fully developed 
The proboscis consists of a fleshy projection, situated at a little 
distance from the head, \entra11v, presenting a depression in the 
centre, from which issue four long hairs or setse, based internally 
upon as many pyramidal infiations, situated almost at right angles 
to each other, and supported by other horny elements, which also 
appear to belong to the machinery of the proboscis. These hairs 
together form the penetrating organ through v^hich the )uice of the 
tree is extracted , but whether they are hollow, and do this indivi- 
dually, or form a single tube by combination for this purpose, I have 
not been able to determine. 

36 “ On the other hand, the three apertures from which the white 
tufts proceed, and NNhich are now seen to open through the incrusta- 
tion are observed to be situated m the thorax and at the tail re- 
spectively — thus identifying the latter, which will present the circle of 
hairs round the an il orifice, with the large pipilla or anal orifice 
of the full-grown insect, and the former or thoracic apertures with 
the two othef papillae, which appear to replace the wings. TIjC 
while tufts proiecting from all these wc ha\e already found to consist 
of the extremities of the tracheae covered with a white pow'der 

“ Thus we see lint the incicas^ of size which tikes place in the 
female insect, from its locomoti\e form to its ultimatt dt\elopment 
in the fixed state, is chitfl) effected l»> an enlirgement and elonga- 
tion of the body between the mouth on the one hand and the parts 
from which the throe white tufts pioject, on the other , tor the oral 
extremity simply becomes elongated, and the three other openings 
of the body remain as near together in the lesinous inciustation, 
at the t nd as they w'ere at the commencement 

‘ Of whit the while powder on the Inchcw consists I am ignorant, 
further than that it does not dissolve in spirits ot wine like the Uc, 
which, on the other hind, appears to be a secrotion from the skin 
general!} analogous to the chitinous one which would be lequired 
under other circumstances ’ 

37 HHalc Insect — “ On the 8th of September I visited the Custard- 
apple tree again to see how the incrusted loiing were progressing , 
and, on close examination of the pans where they were most congre- 
gated observed, here and there, little red insects actively crawling over 
them, which insects appeared so like original young ones, that I 
thought they must be a few stragglers of a later evolution , but on 
inspecfing them more particularly, they were observed to pos8e<-s 
much larger antennae and therefore it was concluded that they were 
males, which afterwards proved to be the case Several of them 
wet« collected for description, and a small portion of one of the 
branches, more or less covered by the incrusted young, brought 
away, to show how the secretion of the lac was progressing 

The male is a little larger ihan the young ones al their exit 
from the parent, it has larger antennae, which are hairy -plumose 
and consist of seven articulations, not including the two basal ones , 
four eyes, two lateral and two underneath the head , two long hair- 
like appendages, covered with white powder, proceeding from the 
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penultimate segment above , and a beak-like horny extension from 
the last segment, which is curved a little downwards and composed 
of two members, an upper and a lower one, both grooved> and 
forming together a cylindrical channel, through whidi the semen is 
conveyed into the female 

39. ** Thus the changes which the larva undergoes during Incar- 
ceration to produce the male, consists in an enlargement and altoimlion 
inform of the antennae , in the differentiation of the head and the 
addition of tvio large eyes underneath it, which ap|>earto be for the 
purpose of enabling the male, as he crawls over the lac covering the 
females, to find out the apertures in it that lead to the vulvae ; in the 
addition of the mn'c oigan, and in the replacing of the two hairs 
growing from the pbimltimate segment on either side of the' 
tail two delirate white, twisted cords, composed of the attenuated 
extremities of the tracheae Thei* aie further differences between the 
sexes at this period, in the female having lost all traces of eyes, 
antennae, and legs, while, no differcntnti(*n having taken place 
between the head and body, the female is reduced to a mere elliptical 
sac with but faint traces of the orufmal segmentation. From the 
thorax, however, project the two tufts of white tracheae which are 
absent in the male, and also a tuft from the anal extremity, the two 
hairs befoie alluded to having disappeared altogether , but the 
row of hairs lound the anus, which are now absent in the male, still 
remain in the female, and appear to serve the purpose chiefly of | 
preventing the sev rction of lac from co\eriiig up the anal aperture 

40 At "this period onh, the bodies of both male and female are 
about the same size (vis,, about i-avth Qf an inch long), but while 
the former has become more highly developed and eliminated, for 
the performance of his special function, the Utter has become 
retrograde and permanently incarcerated for hers So unsparingly 
does Nature deal with her forms for the development of the new 
beings f 

41 Impregnation —After ha\ing taken home the small portion 
of the branch above mentioned, which was covered more or less with 
the newly incrusted brood, on ^hich there were no free males, I was 
astonished, on taking it up an hour or two afterwards, to observe 
that two had made their aj^arance, and were actively engaged in 
impregnating the females This they do by drawing the organ 
before described downwards and a little forwards just over the hole 
in the lac which leads to the anal orifice of the female, and then 
inserting it , after which the male sits on the hole as it were, for a 
few moments, and then, withdrawing the penis, goes to another 
female, and so on till his office is fulfilled 

42 “1 now watched the process for some time , and having suffi- 
ciently satisfied m}Felf of the fact as just slated, the two males were 
removed for microscopical examination, and the branch left as 
before without an) Next morning, to my astonishment, 1 again 
found two more males on it, actively engaged in performing their 
duty like the former ones , and then it struck me that they must 
come from some of the incrustauons , so 1 examined the latter, and 
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soon saw that there were two distinct kinds of incrustations on the 
bark,— one ciicular, slightly larger than the other, and, when nolaied 
from the re'^t (which for the most part are agglomerated), presenting 
tweUe notches or teeth symmetrically arranged round the base, six 
on each side, with the thiee holes above, and the white tufts pro- 
jecting from them as before described , this, of course, was the 
female ^ 

43 **The other form of incrustation was nanower and elliptical 
like that of ihe young insect at evolution, but without serrated base, 
holes Of white hair-like appendages. Finally, it was observed that 
the latter were frequently empty, and open at their unhxed and 
elevated end, while from others the tail of the male insect itself was 
projecting 

“ Thus the origin of the male- and the process of impregnation 
as to time and .ict were easily determined , vvhilt it \\\s also obbcrved 
that in some pirts there were almost, if not quite, as manv male as 
ttniale incrustations present, in others not so man> 

44 “ On the evolution of the voting, theretore, all at first would 
ajjpear to atbich themselves to the bark, and jiierce it for nutriment 
— at leist, all that live — preparator) to undergoing rurther general and 
generative development (tor all are alike, apparentlv, when first 
luichcd), and that then they respectively become changed for the 
fulhlinent of th^'ir ultimate functions, the males for the impregnating 
tin- leinali s, and the females for secreting the Uc and developing the 
new blood, but the latter, as before shown, does not appear until 
the month cf Jul> of the following year Thus we see that the 
young Coccus as we have terired it merits rathei the term of ‘larva' 
(from the metamorphosis which it subsequently undergoes to pass 
into the matured forms of male and female respectively; than that of 
* young insect ’ 

45 ‘'Again, all begin to secrete from their bodies the resinous 
substance even before they have fixed themselves to the bark , for 
those had it which are hatched from the lac on the branch that was 
first presented to me, after the latter was dry and dead , so that no 
doubt can exist of the lac being produced b> the insect itself, and 
that It IS not a meie exudation* from the tree which follows the 
insertion of its proboscis into the bark, as has been stated 

“ But while those which are to become males are entirely, though 
but temporarily, shut in bv the lac which they subsequently 
elaborate fiom the juices of the tree on which they may be located, 
those which are to become females preserve throughout, the three 
apertures before mentioned, from which project the white tufts of 
tracheae 

46. “ These tufts, which previous to impregnation consisted of but 
a few filaments from each aperture, and thus in no way impeded the 
functions of the male, had so increased immediately after impreg- 
nation (that IS, by the aoth of September), that every part of the 
branch covered with the new lac was rendered white by it , and 
although there were still a few females which were not enveloped 
by it (and probably, therefore, were not impregnated) yet for the 
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most pin they were thickly covered by this cottony substance, and 
the few real lining males that were present were so inextricably | the IH 
entangled in it» and so prevented from coming into contact with the 
females bv it, that, together with the presence of dead ones also 
entangled in the mass, it may be inferred that this Yapid 
^evolution of the cotton-like substance at once indicates the death- 
season of the males, and that iinpicgnatton has been fully perfonned 

47« “ One other observation 1 would add, which is more practical CMIm 
than scientific, vie , that, to obtain as much resin and as much i£]|!3iiba 
colouring matter as possible, the gathering of lac should take place ^ 

towards the end of May or the beginning of June, ]ust before 4 he 
evolution of the vanug, which, as will have been Sben above, carry 
awaf with them the greater part of the coloiuing matter. In Ure's 
‘Dictionirv of A'ts and MAnufaclrres which contains by far the 
best and least incoir^ c , account < f tins insect that 1 have met with. 

It is stated that the evolution of the young takes fdace in ‘November 
or Decenibei,’ and aftr rw'irds, in ‘October or November,' while 
the Uc IS gatheiel twice a tear, in ‘ March and October' It is 
also stated in the same aiiicle that the mile insect has ‘four wings, hsSm 
and that there is ‘ one to cverv 5,000 females,* while we are not a P*®* 

liitle surprised to see, in P. Gervais and van Beneden’s * Zoologie 
Medicale ' (1S591 p 374, ih.it lac ‘exudes from certain trees 
through the punctures which have been m ide b} the females ’ 

48 ‘ It was tins and sundrv other statemeni . together with seeing 
that the insect coild be examined successiull) only in the country 
where it lives, which induced me to avail m>scif of the opportunities 
presented to me of obtaining as much of its history as 1 could, for 
publication 

49 “ On the 2 5lh of June, I received the Lianch of the Custard- 
app^e tree with the living matured lac-insect on 11 in us incrustation. 

About the 5th of July, the young or larvae, about th of an inch 
long, began to issue On the 14th of Augus/ slU were fixed to, and 
progressivelv enlarging, in incrustation, on the Custard-apple tree 
On the 8th of Stpiemher the males were leaving their incrustationi 
and impregnating the females each sex being now about 
long , and on the 20th of Sepiemher the females were almost all coo- 
cealed under an exuberant evolution of the white cottony substance 
(which we now know to be the attenuated extrcmitiea of the tracheae 
covered with a while powder), with a single male insect here and there 
alive and many dead ones, entangled in it." 

Bombay, Ottober //, i860. 


ENEMIES AND PESTS OF THE LAC INSECT. 

50. Very little of a definite kind is known recardlng this subject. Emnm 
One of the most serious enemies, if one might say so, is the Native LAcVsIkst. 


* A statement originally made by Roxburgh, see page 197. 
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cultivator himself He is reckless and ruthless and through the greed 
of immediate gain very often materially interferes with the future 
supplies and at the same time onl) too frequently injures the host 
plant Thefts are bj no means infrequent and since lac is essenti- 
alh a forest product great difficulty exists in guarding against such 
depredations Hdil also does considerable damage and unseasonal 
heavy rain often washes a^a} countless colonies of lar\3D Forest 
hres are also exceeding!) destructive to lac. Birds and monkeys are 
said to be enemies of a more or less serious nature and arts swarm 
on the lac trees in order to lick up the sweet excrement of the 
insects By some writers ants are viewed as by no means harmless 
visitants In the Indian Museum Notes (J ol IJ\ page 77J 
mention is made of the destruction of lac bv ants The treat- 
ment recommended, viz , to paint a ring of tar around the trees *0 
as to prevent the ants ascending the stem, was found to kill the 
trees. It was next recommended to place drv qand on the ground 
around the stems of the trees with a view to prevent the ants getting 
at them 

51 A black fungus in a like manner grows on the excrement of 
the lac insect and is often mistaken for a pest. It is, however; quite 
harmless, though it gives the trees on whuh lac is found an un- 
sightly appearance There are several species of parasitic fungi, 
which are found on settle insects allied to the lac, but so far as is 
known none of these have as )et assumed the condiiion of being 
blights on Tachardia lacca. 

5a Mr J. MoKee w'ho wrote in 1875 an exceedingly interesting 
report on the Lac industry of ihe Central Provinces (see below 
paragraph 149) makes the following observations regarding the 
pests found on lac — 

“Besides the damage brought about by fires, drought and frost 
which to some extent can be guarded against, there are other enemies to 
the crop which are still more difficult to contend with Mr Thompson 
writes — ‘ The ant, both large and small, attends the female cell 
for the purpose of 1. eking up the sweet excrement , they do not 
appear to huit the insects bc)Ond biting off the ends ot the while 
hiamenis, an<l thus bringing many an occupant of the cells to a 
premature end bv cutting off the supplies of breathing air which the 
filaments ser\e to convey through the holes in tlie lac Where 
ants are seen about the lac it never appears healthy, and many cells 
are found with the insects dead inside them The lac whilst on the 
tree is also attacked by the larva of a moth, which appears to be a 
species of Galleria belonging to the ninth section oi the Nocturnae 
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named Tmeites hy Latpelll9, one of which is famous for eating 
into the hrniey-comb of bees, li\iiig on their larvss and destroying 
their wax Our insect eats the juiLy females of the Coccus and 
bores through the lac cells , it is iound both in the field and the 
store room A second st>ecies ^ is also detected which appears to 
belong to the genus Tinea ’ 1 he ravages of these inserts destroy 

the colouring matter contained m the femaU s, and also all hopes of a 
brood of \ oung from tlic ceils visited by them. At present there 
seems to be no way of protecting the lac from their depredations. 
The ants, however, may be circumvented, in two ways, either by 
surrounding the trees with wood ashes, or something sufficiently 
attractive to dra^ tncir attuniion awu\ from the incrustations " 

53 In December 1S98MP F F Mackenzie, Manager of the Raj pur 
I slate, Cachar, sent a sample oi 1 ic attai ked by the caterpillar of a 
small white or grey moth He asked for any method of destroying 
ih.it insect whkh he said was doing serious injury He remarked 

thcfco moths appear and I.1) their eggs in the immature lac on 
thi, trees and the latva^ on hatching out burrow through the cells 
and eat the red substance of the lac insects' bodies " ** The moths,’' 
he addevl, “ appear at all times of the >C‘ir, evidentlv going through a 
number of ‘ cycles like silk moths ’ The matter was referred to 
Mr. E E Qreen, Government Entomologist, Ceylon, but unfortunately 
he could not identify tlie insect since the sample contained ** two 
larvae and a small portion of a deformed moth ” Mr Green 
remarked, however, that the larvae had the appearance of a Pyralid, 
but the small portion of the moth looked more like a Noctuid of the 
genus Eubleiiima — several of which feed upon Coccidee« He 
added ** 1 have reared E. amabxLs from a species of lac insect in 
Ce>lon and also several Tineidae ” 

54 As to any method to get rid of the pest Mr. Green continued 
** Without thoroughly knowing the local conditions, and in the 
absence of exact knowledge of the pest itself, it is extremely difficult 
to offer any recommendations I can only suggest one or two lines 
of experiment Your correspondent suggests the lighting of fires 
to attract the moths from the trees A surer and probably more | 
economical method of allraciing them by light would be to set up \ 

'ID the trees small cocoanut-oil lamps each placed in the centre of a 
vessel containing kerosine and water The light could be sheltered 
from the ram by a small piece of wood or tin fastened on to the 
tree above. The moths would be singed in the flame and fall into 
the keiosine and water surrounding the lamp. 
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55 During the monsoon, however, the wind would possibly 
extinguish the lights. At such times the use of sman moth traps 
might be tried A wooden box (such as a small tea chest) mi^ht 
be fitted on its open side with two sheets of glass sloping inwards, 
leaving a gap of about I inch, thus forming a funnel-Iike entrance 
to the box A small lamp could then be placed inside the box, and 
behind it a sheet of tin to act as a reflector. Moths attracted b} the 
light vould find their wav in through the gap between the tw'O sheets 
of glass, but on account of the opposite slope of the glass the> would 
be unable to find their wav out again and in the morning could be 
easily killed buch little traps could be placed at intervals through 
the plantation 

■ 56 Such means, however, though they might reduce the pest to a 

certain extent, would onlv give verv partial relief The insects could 
never be eridiealed m this mannei, and it is verv difficult to conceive 
of anv really radicvl tr< alment The pest and its pf' y being both 
insects, u would be difficult to find am insecticide that would act on 


the one without the other 

57 “ I presume that the area of cultivation is too extensive, and the 
crop of insufficient value, to admit of the protection of the lac insects 
by means of muslin (or net) sleeves It might be woithwhile to 
try binding soft grass loosely round some of the lac incrusted 
branches to see if it would keep out the moth. The expeiiment 
should be tried on the very young lac before the appearance of the 
caterpillar ” 

BubUmma 1 58 In the Indian Forester^ Vnl XXVII , January 1901, pages 

one 24-25^ a most interesting paper on Eublemma amablliS, one of the 
1 pests of lac, was published bv Mr D 0 Witt pf the Forest Depaitment 
The specimens of lac from which this pest was subsequently reared 
had been collected in Damoh Division of the Central Provinces 
where they were found growing on Zizyphus xylopyrus. “ I 
first noticed the attacks on the 26th September and collected some 
of the larvae 1 he larva is white and unmarked, the head only 
being dark It a]'pears to feed upon the soft bodies of the Uc 
laivse. t.iking up its abode with them beneath tl.eir resinous coat- 
ing and forming a w'ebbed covering coniiecied with the outer air 
by a silken tube woven together with an admixture of reddish excreta 
whether the tube is formed just pievious to pupation, as a tunnel bf 
esca^ie for the perfect insect, I am not aware. Mr Q C Dudgf^on, F.E.S, 
of Pdlampur, Punjab, to whom I am indebted for the naming of the 
insect and to whom 1 sent specimens of the larvae, perfect insect and 
a specimen branch of the lac incrustation attacked by the larvae 
of Eublemma amabilie, is of opinion that these silk tabes are made 
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•mall yellow-brown moth which is as yet unidentified This w'ould 
appear to be the most destructive of all the pests of Ire and to be 
very possibly the insert alluded to by the writers whose opinions 
have been briefly reviewed above (See paragraphs ei seq ) The 
second insect was also a spe<.ies of moth but much smaller and 
of a ver> dark, almost black, colour. Unfortunately the matenal of 
this species was too imperfect to allow of determination It may be 
added that the escape of the former from the incrustations of lac 
was carefully observed so that there can be no doubt that its 
larvae feed on the lac It mav be further remarked that the moths 
continued to escape from the lac day by diy over a period of 
at least two months and for a fortnight to three weeks after the 
-appearance of the males of Tachardia lacca from the same 
sample 

63 These remarks regarding the pests of lac miv, therefore, be 
usefully concluded bv inviting attention to Mp Ryan's interesting 
paper regarding the product m Sind (paragraph 196) where appar- 
ently It does not suffer from pests of an\ kind. 


TBEES FEED 
ING LAC 


TREES ON WHICH THE LAC INSECT IS REPORTED 
TO FEED. 


64 The following mav be given as a fairlv complete list of all the 
trees and shrubs on which the Lac Insect has been reported to feed — 

1. Acacia arabica) Willd, (Legummosae) The Babul or 
Kikar In Sind, RajpuUna, and Guzeiat yields large 
quantities of lac, is also said to do so in Berar and in the 
Punjab 

2 Acacia Catechu, Wtlld (Leguminosae) The Khair, 

3 Albizzia Lebbek, Benth (Leguminosae) The Strin of 

tlie Punjab and Sirus of bind 

4 A lucida, Benih Stlkort, Bengal 

5 Aleurites moluccana, IVitld (Euphoibuceae) The 

Akroi of the plains, introduced from Malay, now almost 
wild, especially in South India It is mentioned as bear- 
ii\g lac in the Punjab 

6 Anona squamosa, Ltnn, (Anonanceae). The A fa, a 

tree introduced from the West Indies ; specially men- 
tioned as affording lac in the Punjab. 
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7 Butea frondosa, J^axh (Leg^minose). The Dhak or 

Talas (Hind ), Khankar (Rh] ), PankBim (Burmese) 

Throughout Bengal, Bcrar, the Central Provinces 
RaipuUna, portions of the North-Western Provtnces, 

South India, and Burma. 

8 B superba, PoxB A climber, scarcely distingpiiishable 

from the tree B, frondosa/ etcept by its habit. Lac 
found on it in Chutia Nagpur, the Ce&tral Provinces 
and Perar 

9 Cajanus indicus, Sprm^' (LrguminoB®) The Arhur 

dal No I hern Beniral and Xssam 

10 Carissa Carandas, (Apoc>naceee), var. sptna- 

rum (sp , A 1 )C> VieUU lac in the Punjab 

11 Celtis Roxburghii, (^Urticacex). Punjab, Eastern 

Bengal, Central and South India 

12 Ceratonia Siliquaj (Legummosa.) IheCarob Tree, 

now almost naturalised in the Punjab and South India 

13 Cordia Myxa, Lmn (Boragmaceie) The Zajwra of the 

Punj lb 

14 Croton aromaticuS) Lmn (Euphoibiacese) Yields the 

medicinal lac of Ce>lon 

15 Dalbergta cultrata, 6VaA (Legummosae) 'lYit Fmdaiky 

Burma 

16 D latlfolia, Poxb The Shisham tree 

17 D. paniculata, Poxb The Dhobeyne, mentioned in 

connection with the Central Provinces also Berar. 

18 D Oliveri, Brandts, The lamalan of Burma 

19 Dichrostachys cmerea, IV & A (Legummosae) The 
, Vtriuh, a shrub of Central and South India 

20 Dolichandrone Rheediii Seem (Bignomaceae). A 

small tree of Burma and the Andamans Islands 

21 Enolxna Hookenanai W & A (Sterculiaceae) The 

Butea of the Central Provinces 

22 Erythnna indica, Lmn (Legummosae). Specially 

referred to in connection with the Punjab. 

2 j. Feronia Elephantunii Correa. (Rutaceae). Is reported 
to V icld lac in the Punjab 

24 . Ficus altissima, Blume. (Urticacese) The Bar of 
Assam 
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25. Ficus bengalensiSi Zsnn The Bam an tree, Barh, Bar- 
ghd/otihc Central Provinces, of Hajputana , is 

also mentioned as a lac tree in Berar, the Punjab and Sind. 

26 F. Carica) Ztnn The Anjtr of the Punjab 

27 F. comosaj Roxl^ The Jurt pdkart of Assam. 

28. F. Cunia) Ham The Poro, in Bengal and Gular in Punjab. 

29. F. elastlCE) Bl The India-rubber Tree (the Bar'), 

30. F. grlomeratai Roxh The GuUr of the Central Pro- 

vinces, Gular of Rajputana. 

31. F. infectoria) Tht Pakar 01 KeoU Is very fre- 

quently mentioned as affording lac. 

32 F. laccifera, Roxh A nati\e of S\lhet, the Ruthal But 

33 F palmata) Forsk The Phat^ma ol Puniab 

34 F. rellgiosai Zmn The Asivat, Ahat or Ptpal Most 

provinces but lac ven different as a rule from that on 
other trees being larger in gram and much paler coloured, 

35. F. Rumphii, Blumt The Jhun of Assam, an important 

lac Melding tree 

36. F Tjakela, Burm The Pakhar of the Central Provinces 

and Pilkhan of tht Punjab 

37 Garuga pinnataj Roxb, (Burseracese) The Garuga or 

Kaikar 

38 Grewia tilixfolia, (TiUaceDe). Berar 

39 Kydia calycinai Roxb (Malvace«). A small tree, the 

Pold or Barranga in Bengal and the Central ProMnces. 

40 Lagerstroemia parviflora, Hook f (Lvthraceae) 

The Baku, Ztndya or Sida 

41 Mangifera indica, (Anacardiacea) The Mango, 

in Its vild state, often Melds lac 

42 Nephelium Litchi, (Sapmdaceae) The Lichi 

43 Ougeinia dalbergioides, Benth (Legummosae). The 

Sandan or Tinsa, mentioned m connection with the 
Central Provinces and Berar. 

44 Prosopis spicigera, Zmn (Legummosae) The 

J hand or Kandi of the and zones of the Punjab, Sind 
and Guzerat 

45 Pterocarpus Marsupium, Roxb (Legummosae) The 

Kino or Btja tree, a native of Central and South India. 

46 Pithecolobium dulce> Benth. (Legummosae). The 

Dakhini hahul^ a tree introduced from Mexico 
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Schima crenatai A'or/A (Temstroemiaceae) An ever- 
tree of Burma 

Schleichera trijug^a) (SaptnadacM). The ATioam 
or Kusamh, This is the most important of ail the lac 
trees It is a native of the stjib-Himalaya, of Central and 
South India, and Burma. 

Shorea robusta, Gaertn. (Dipterocarpacett). The tal tree. 
The ease with which this plant coppices, and its power of 
endurance and rapid growth make it one of the best trees 
for lac cultivation. 

S. Talura, Roxh A native of M>sore where it is known 
as Jalan, sometimes called Vatica laccifera. It is 
the lac tree of M\8ore 

Tainanx gallica, Lmn (Tamaricaceas). The Tamarisk 

of Sind 

Tectona grandis, (Verbenaccae ) The Teakwood 
or hagon^ a native of Central and South India and 
Burma 

Terminalia tomentosa, W &* i (Combretac' e) The 
sa;, ptasaU asan Vert abund‘\nt in Chutia Nagpur and 
the Cenlral I rovinces 


>9^ 


54 Xylia dolabnformis, Ben/h (Leguminosae) 

55 Zizyphus Jujuba, Lam. (Rhamnicese) Ihe Bert Bar, 

or R’ul Although the lac \ielded b\ tins tree is inferior 
in quality, the ease ^\ith which it mav be propagated 
makes it a good lac-)ielding tree, suited especially to the 
Punjab, the North-Western Provinces, the Central Pro- 
vinces, Berar, Central India, Rajputana and Smd It is . 
also referred to in connection with Assam where it is 
known as the Bogorx 

56 Z. xylopyrus, Willd The Kat-ber or specially 

mentioned in connection with the Central Provinces and 
Berar 


It IS perhaps undesirable to refer more specialU in this place to the 
above plants, since in the sections of the present review devoted to 
the chief areas of production, the trees of greatest repute m these 
will have to receive special consideration. The present may be 
regarded as an alphabetical enumerauon which may aerve as a key 
the positions where fuller details regarding the chief food pl^ts 
lac will be found. 
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INJURY TO THE TREES- • 

#5. Much difference of opinion prevails on the subject of the 
injury eaused to the trees by ihe lac insect. It will be seen above 
{partufraph ^5) that Sir William Jones alludes to the Pipal being 
frequently killed by the form of lac found on that tree The follow- 
ing passage, from an interesting report by Mr J. MoKse, which has 
been placed under liberal quotation below (paragraph 149), deals 
with this subject •— 

It seems possible, owins: to the great drain made on the sap 
of the loung branches bv the inseds, that consi lerable damage 
will be found to result to the tices 011 which they ^re propagated, 
and that 11 will be necess\r\ it so ne fuiine time 10 fix a limit to the 
continuous cultivation of Uc on the same tree , at any rate it will 
probably be fnun 1 beneficul to bom he and tree, if a regular 
system of pruning be earned out to em ou<age the new formation of 
young twig or branch wood, and on the best methods of doing thiSi 
and on all other points in connnciion with the management of lac 
preserves we greatly hope that officers of the D^‘pirtment, who may 
have gamed experience in this work in other countries, will convey all 
information available thiough the medium of The Indian FortUerT 


PmB9age§ taken from the Indian Forenfer, Volume XXII. f 
pagee 44:0-44:1, 1899. 

NOTE ON THE INJURY DONE BY LAC TO TREES. 

By M. Ridley, Esq , Superintendent of Horticultural 
QardenSf Lucknow, dated 0th June I89S. 

66 ** Regarding the siaiement commonU made, and as generally 
believed, that “if lac is not removed fro n trees it will in time destroy* 
the trees.' I have practically demonstrated and proved in the most 
conclusive way that the above theory is incorrect and entirely at 
variance with fact When I first came here 2 ^ veirs ago, the matter 
then came under mv nonce, minv ’arge fees in the Wingfield 
Park, Residency CJroiinds, and ihf siuion avenues we-^e badly 
infested m\h lac, and the plan thei in vogue was to sell the lac 
to coniractf'rs, who m collecmg it denuded the trees to a most 
Objectionable extent This led me to think of some wav or means 
of keeping the trees clear of ih- pest \ ‘'orcst Offi :er informed me 
that this could be Hone by lop n >g off all the l»»ading branches and 
afterwards stripping the br inches and stems of sll leaves and twigs. 


• C»nf mth Sir WDfiam JoMi* HalanwiCoa pm^t i^i abeva. 
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tfa« Object being to divest the trees of aJI the IttfhctMi parts aitd 
to remove all trace of the tac insecu and so prevest Iti bihaUllg OSt 
•n and spreading over the trees so treated i|^n* 

** 1 «4ilopte(! this plan w.th one or trees in the WingdeM Piif'lt* 
bnt found it ineftectual. as on the ne v branched ahft shbOts WWch 
sere develope<1. lac again appeared as badly as bOtare. t^hts pkn 
prsved an entire failure to protect or keep treet cleat of laA 

** 1 then decided to stop lac collecting on a fewtrees to test and 
prove the theory about ita destroying the trees. The resnlt ot this 
experiment was that after a time the lac all disappeiMd fehd the , 
trees tn s short period recovered from the effects of the lac and 
became p rfectly clear an** healthy again This is absolute fact, 
and 1 can chow nn nerous large peepul and pakar trees, which atone 
time were so inftcted with Uc to be mo^t unslighily objects now 
entirely free fr«iin the pest, and the trees health? and vigorous 

67 ' On the rcp'^'-.eiiut on I ma Ic to Mr. Boys, when Deputy 

CoramiBSioner here, he an order prohibiting the sale of lac from 

trees in thestition and since then I l>eiie\e no lac has been collected 
from trees in avenues and groves of Lucknow ; certainly none has 
been collected f I om ai y of the gardens and other public grounds 
in my charge, and there has been Do loss of trees in conse- 
quence 

68 For some years there has not been much lac dh t^ies in 
Lucknow, at least 00 those in my immediate observation: but 
whether this decrease ot lac pest is due to collecting being prohibited 
or to the seasons not iavonnng its spread, 1 am not preplrid to 
pronounce an opinion , but the fact remains that it has been much 
less in evidence for the past five or six years than it was for many 
preceding years 

*■1 ha\e often been told that the lac catherers inoculate trees to 
spread and p^opigate l.ic The results here rather favour that state- 
ment. Prohibii'on mav have •^hown them that they gam nothing by 
spreacing it. and this may have led them to cease inoculating trees ; 
but on this point conclusive and certain evidence is not forthcoming 
69, “ 1 most decidedly do consider that trees are Infured by me 
way lac is generally collt^cted, owing to the removal of such a targe 
portion of the joung twiggy growth cf the trees 

Near, and in towrs, the object of this free removal Of twigs is 
fwo-fold ‘ one to obtain as much iaO as possible, the other make 
money by selling the twigs for firewood If proper and efieiont 
supervision could be provided, lac might be removed to some enent 
by collecting dead twics and a small proportion of the finer ones. 
Ihe trees wou'd not suffer to any appreciable degtee if colYeetttig 
was done in this way, bnt as ihe necessary inpervision to ensure 
thia 18 not avaiLble, prohibition is, in my opinion, the only safe 
method to follow 

*'The theorv mentioned at the beginning of this note oottos no 
4oabt fr'km persons interested in luc, and is a purely selfish out, 
‘^Others have accepted it from Want of avidenco to combaS it, 
and so it has coma to be generally jiccapiod as fact For this reason 

C. M9>>X6ri* 


( n ) 


The Agricultural 


ri 




Lac (Lakh) aod the 


{Chapter /// 


it would probibly be useful to circulate the facts and experience 
given in this note " 

70. It may be useful to conclude these observations regarding 
the injury done to the trees by the lac insect by inviting attention to 
Mr. Coldstream’s remarks on lac production in the Punjab (para- 
graph 189) Mr. Ryan’s observations regarding the lac-yielding 
trees of Sind (paragraph 196) may also be read in connection with 
the supposed injury to the trees 


CHAPTER III. 

THE SUPPLY OF LAC. NATURAL PRODUCIION AND 
CULTIVATION 


1 


j^oh 
I INDIA. 


The same 
iraa doas not 
Mar laa 
tttrouahoul 
iMla. 




1 have already indicated certain features of this subject Lac is 
met with practical]) throughout the warm tropical areas of the \\hole 
of India, but most abundantly in the Central Provinces. Bengal. 
Assam and Burma 

71, Relation to Environment — No satisfactory attempt has as yet 
been made to systcmatiCAlly investigate the rchtions of this insect to 
Its environment And \ct there are indications in the scattered litera- 
ture of the subject of many highU interesting discoveries that await 
the investigator We have given us, for eximple, an extensive 
series of plants on which it mav be found and even artificially reared 
Of these we are told one tree yields in a certain locality the finest 
lac and in another only an inferior quality, or perhaps is never seen 
to bear the incruslatioiis of this mstct at all In Sind and Guzerat, 
for example, the babul tree (Acacia arabica) may be said to be 
that on which it is met with most abundantly. In Bengal where both 
the babul tree and the lac insect are plentiful it is extremely rare to 
find lac on that tree But is the 3a^»/-fecding lac-insect of Sind the 
same species as the ^a/ai-feeding insect of Bengal and the Central 
Provinces P Futile experiments have been made to convey the insect 
from Chutia Nagpur to Darjeeling while it seems probable success 
might have been securexl Had the seed been drawn from the moist 
warm temperate tracts of the Khasia and Garo Hills. 

It IS repeatedly stated that in the warm dry tracts the lac-insect is 
subject to none of the pests that beset the industry in the moister 
areas So again, we read of lac appearing sporadically on the trees 
of certain limited areas and after a time gradually disappeanng. 
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73. 1 mention thews examples, however, as botiodicatiirttol tbe 
extent of our ignorance. Few parasitic insects are wfholly indifferent to 
the climatic conditions under which thejr live or to the nature ol the 
food plants upon which the> subsist In the absence, theiefore. of direct 
evidence to the contrary we are almost compelled from inch coosidera* 
lions to infer that there may be several widely different species or, if 
not species, at least rac es of this insect. That these have been so accli- 
matised or adapted to their envuonments that they cannot be arbitrarily 
translated from one end ol this vast empire to the other or forced 
Buddenli to feed upor riintsthey ha\^ never before (under certain 
climatic conditions at least) chosen 'o aubsist on It is feared that in 
the present imperfect kn^^wledge the wildest possible specnlations have 
been indulged in and are I'kelv to be repeated by persons who have 
advocated the establishment of an industry in Lac Cultivation That 
the insect shouhl he and regularly and suicessfull) grown in several 
isolated localities all over India, goes without saving That it is semi- 
domesticae 1 over a still larger area is a well-known fact. But the 
mistakes that have been ma<ic m the effort to extend production 
have not alone proceeded from over-sangume financial expsetstions 
Failure has in man\ cases directly followed on ignorant misconcep- 
tions of Xhe habits of the insect It may. therefore, serve a useful 
purpose if I review here very briefly some of the facts that have been 
brought to light on the subject of cultivation or production 

73. 1 shall endeavour, as far as possible, in the remarks that 
follow, to bring the information available under the names of the 
provinces concerned Where quotations from authors are thought 
desirable ihese at the same time shall be given in histone sequence. 

I would, however, add that it may not be always possible or even 
desirable to avoid repetitions of the same particulars where the object 
may be to exhibit the extent of local knowledge or the partienUrs of 
trade. 

Bengal, 

74. One of the earliest wnters on the lac trade of Bengal was 

Dr. Kerr, He published in 1781 an account of the production of r.| Jjjy ,..7 
lac on the fitpai, the banian and the paiat. He makes no mention, • 

however, of any methods of cultivation or propagation. The lac, ” 
he says. '*m pnnapally found upon the nncnltivated monntiina on 
both tides of the Ganges The only trouble in procuring it to ki 
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braakmg down the brancheB, and carr\ing the sticks to market. 
The present price in Dacca is about la shillings the owt.« and it is 
brenght from the distant country of ssam 

75 A good deal has been written recently about Cajanus 
indlcus (the arhar dal) as a p'ant upon winch lac is reared in 
Assam. This is by no means a new idea, as will be seen from the 
following passage 


AMaUe JmurmeU, JfAM» /fOs^Mearing of the Lmo Ineeci. 
Written in 1809 


Buehanaii 

8MDllt0tl*S 


[Being an eaatraot from a Statietieal Aeeount of the Bangpur 
IHetrict by Or. F. Buohanan {afterwards known as Buohtnan- 
Hamliton) J. 


76 “The rearing of the Lac insect is confined entirely to the east 
corner of the district, but it eiiends from thence all through Assam, 
and probably might be carried on in every high pari or ihe district, or 
of Bengal , for the animal thrives on many common plants, In mv 
account of Mysore I have given a descnpi on of the manner in which 
It was reared on the tree called “jala” winch 1 suppose is a specimen 
<|f BtU Pv SbOffH* In this district it is reared on the following 


ir W 

Pakur . 

Dhsp 

Bet 

M$mdu KoUi 


. Ficus in/ectoiiia. 

. Vannga latifolJs.* 

Ftau religiose 

Ums liacaiia^eaahs.t 

. Cajanus ladicas. 


“ The first and last are the plants most commonly employed. 

77, “The seeds of the “ mendu*' arc sown m spring, generally in 
hadges round ihf garden. In the beginning of the cold seaeop the 
tnsecls are applied, by tjing to each plant a small brai^cb that con- 
tains them. In a year afterwards the small branches, then covered 
with the lac insect, are pruned, and in the year following ihis is 
roBOaled , after enich the plant dies In Benvial, where Ihib plant is 
cultivated for the seed, u is general!) an annual , but the ppiipng, 
which prevents it from running to seed, preserves its life for a longer 
period 

78 /*The best lac is produced on the " pakur ” Branches of this 
iree are planted m ihe rainy season, and ir three years are of a sise fit 
fpr receiving Die insect, which is applied between the 15th of Septem- 
ber and the 13th of November In a year they ha\e spread over all 
the small branches, and these are afterwards cut once or twice a jrear, 
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for about ac ^eara Tiie trees fire niuch stunted l>ltt grow much ^OUSHP 

larger ilian liic "jila" on wlutb the insou is leared in Mysore A ***^^*^^ 

iargeiree will give ivio maunds (B4tj sicca aeigbi the aeery. or abont 

i73{ lbs. 1 he smallest gi\e about ^ of that quan iiy. The fatmers 

who rear it usuaili exch«nge il foi sat, and give two maundf of lac 

for one oi salt 1 he Bull there is iciailed at about RH a maond, lO that 

the farmer has about R8 for 173} lbs , which is sometimes produced 

by one tree, with very little tiouble. The q;iiantity raised it very 

inconsiderable.'* 


79. I shall DOW endeavODT to hnng together a few of the more 
instructive pasaages iiom recent published works Of the files of corres- 
pondence in the Office of fieporter on Economic Products that seem 
likely to prove of iiiieiest in exemp ification of the produc tion or 
cuhivatien of Jac in the f>rovince of Bengal As a rulOi however, 1 
■hall take the hberti to remove all passages in suchquotations that 
repeat facta of umversal acceptance. 


FeaseeM rnk^nfrmm BimHiUoai Fat. IX, #«#«« SOMOrv JTmwmm 

sm* jtsre. 

Xao Manufacture iff Chota Kagpur^ 

80 ** From the resin is manufactured the shelMaCi end from the 
colouring matter fhe iac die of commeice The entire Secre non, | 
while still adhering (0 the iwg. is called stick-lac in order to j 
obtain tbe largeat quaniit) of Loih resin and colounog matter, the ( 
sXickAac sYiou\dbe gatVieiev\ \-itoic Yie )oung ceme out This occurs ] 
twice a year in Januur) and July , and the laive, as they emerge ^ 
from the cells, cair) away with tl em ti>e greater part of the colouring 
mailer SiiLk.-\ac gadieied aUe. iVie inse(.x has i merged is known in 
Lohardugga tlisinci b) ihe name 01 ^Au/ ii It yields scarce!) any 
dye, but is very good for working inio sheli-lac If the mauuf^ture 
of Uc-dyc were dibcontinued, ihunki would come larpeli inio use, 
and the seasons for gathering wouid in that case begin immediately 
after tbe insect had swarmed 

81 The piesent seasons for collecting lac are from tbe twiddle 
ql October to January, and from the middle of May to July. T^ick 
tangles are the favourue haunts of the lac insect, which u found in 
farge numbers m *he forest clad tracts of the Chota Nagpur diviiioii 
and the eastern disiruis ot the Ceniial Provinces Ranchi, there* 
fore, 18 a convenient centre bnih for the collection oi atick-jac and 
the manufacture of the commercial products known as shell-lac and 
lac-dye, and a facion has for some i ears been in worki^ close to 
the cantonment of Dcrunda, under the name of the Mucni 
Compaui Lirge supplies of suck-lac are drawn from the district 
of Lohardugga, and fiom Rain^re a«id Sambalpore of the Ceuiial 
IVovinces, at prices paid ranging, according to tbe proportion pf 
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rdufle, from Rio to R20 per maund for lac gathered from the kAsHm 
and Rio to R15 for that gathered from the palas per maand Stick- 
lac from the ktijUm yields a shell-lac of a light yellow colour, which 
hat the highest commercial value, while the raw material derived, 
from the pilds yields a deeper dye, but a less valuable shell-lac 
than the former ” 


lB»tTa6% from, th§ Inian ForoMUr, Vol ril, 1889, pagoB 974-979, 


'iST.*.*?* 


VarikUOA 


footi^laiik* 


Note on the Lac Induetry in the Sonthal 'Parganae 
by G. F Manton, Esq , Deputy Collector, 

82 “ When the lac insect (Coccus laccal, or, as the natives call 
It, lalor lakj, was hr-^t introduced inio this district is not known, but 
there is a concurrence of opinion that the Pahanas were the intro- 
ducers, or, at any rate, the first cultivators of it, and the industry is 
known to have existed in some parts of the district for the last 40 
or 50 years 1 he insect is supposed to have been introduced from 
Manbhoom, but this must be only a surmise, since the date of its 
introduction is not even approximately known Lac is a cellular 
resinous incrustation, secreted by the insect round the branches of 
various trees, having a coloui var>mg from a deep orange to a dark 
red according to the tree on which 11 is produced It contains from 
60 per cent to 70 per cent of resinous lac, and 10 per cent, of a 
dark red colouring m itter which is manufactured into lac-dye, the 
remaining so or 30 per cent being refuse 

83 Luc, as turned out by the manufacturers, is termed shell^lac, 
known to the trade by various names, such as orange-Uaf, manu- 
factured pnnci pally at Mirzapur in the North-West, reddish orange, 
hviry leaf and hution, manufactured at 11 am Bazar in Beerbhoom, 
and by the Ranchee Lac Company at Ranchi m Chota Nagpur , and 
garnet lae, manufactured in Calcuita 

‘*Lac, as sold by the growers, is termed r/iri-far ; and as there 
are no manufaciones m this district, it is with this raw matenal that 
we have to do 

84 Lac IS cultivated in all sub-divisions of this district, but most 
extensively in tuppah Handwai, in the sudder or Dumka Sub-division 
and whicK is nearly in the centre of the district. In this tuppah the 
onginalt and still the principal, seat of the industry is taluk Kesn, 
which alone yields the Zamindar a revenue of Ra,ooo a year from 
the lease of groves of trees for the cultivation of lac Besides 
taluk Kesri, lac cultivation has long been known in the villages d 
Kainjor in uluk Nadia, Jartal in talak Singui, and Ashatihani m 
taluk Ba]i, all within tne tuppah of Handwai. 

85 Haripur, the market town of .Kesn, is still the chief bnslnese 
centre of this trade, althoiigh the mdnstry has now spread to all pasts 
of the sub-diviMon Its holding its own sgunstthe head-quarters 
town of Dumka is due, not only to its being the birth-plaoe of the 
trade, and its sail beiog in the centre of the chief proanedng aiee, 
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but because the exports being chiefly made to Mirzapor^ through C^LTl 
Baidyanath Station on the Chord Lfoe of the £ait Indian Raflwav, " * 
It IS a more convenient centre for accumulating alocka, being only 
43 miles from the station, arhereas Dmnka would be 48- The ether 
markets in the sub-division for lac are Kumrabad, about 5 milee 
south-east of Dumka, Sarevahat s8 miles north- west, and Nunihat 
17 miles west- north-west of Dumka 

Although lac has been produced here for the last fifty years, 
it is only within the last nine or ten years that the industry has 
developed into an important item of our export trade 

86 ** I am not in a ^losuton to give accurate figures of the yield of 
the lac crops dC past lears; they might be compiled from the East 
Indian Railiiay records with some degree of accuracy, but the 
following statement of the principal traders' managers here, as 
reported by Mr. W. M. Smith, the Sub- Divisional Officei, shows 


sufficiently the extensive development that his taken place. He 
says ' When I came here first, about eight or nine years ago, the 
annual crop was from 500 to 600 maunds The last Bhadro crop 
(1880) ytelded i6,ooo maunds in the Dumka Siib-division, the 


(1880) ytelded i6,ooo maunds in the Dumka Siib-division, the 
Boishak crop (May i 38 i) about 6,000 to 7,000 maunds, and the 
present Bhadi'o crop (October i88i), which is not so good as last 
year's, IS estimated at 10.000 maunds* . • • 

87 The lac industry was no doubt stimulated m this district by tasantfene 
the increasing demand that arose for the article in the London and mSi- 
Untied States markets in the years i87S, ^^74 and 1875, 
consumption of lac having been nearly doubled between 1870 and 
1876 The price of lac was at its greatest height in 1873 — 74, since 
when It has declined again , the impetus given to the industry by the 
high pnees having resulted m producing more lac than thdre was 
a demand for, the surplus stock in 1876 being more than a whole 
year’s demand This was partly caused by the manufacturers adul- 
terating the lac with common Amencan rosin in order to keep pace 
with the demand Before the production of lac increased, this 
adaiteralion is said to have been carried on until it reached from 

to 70 per cent The fall in pnees that took place after the 
increased demand had stimulated the production into overstocking 
the market is no doubt the cause of a falling-off in the cultivation 
reported from Godda and Pakour, but wiib a steady trade both 
production and consumption will increase, and already this year 
prices are again improving | 

88. Throughout this district, with the ezeeepOB of EMtour, lao I MeiTMO 
has hitherto been cultivated only on the paliuk (Butea frondOM), ' 

Sanuli, siifru. It IS said, however, that it spreads ittdf to other trees 
in die neighbourhood of the palash grovee. 

89. In Pakour it is said that the cultivation is prindpaily carried 

on on the native plum tree or 6 air (ZlaBJphus SaotaH, 


on on the native plum tree or hatr (ZlaBJphus SaotaH, 

jmmmm 

In the neighbouring distnct of Beerbboom it appears to be 
principally cultivateil on the pipal (ncitn retigioM), Santali, Arm, 
a oonuBon anongh tree here, oat the lac is of tnCerlor quality to tint 
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produced on ihe palush, which is a more plentiful tree than the ptpal 
and one of the Lharactensuc treeb of the Sonthal Faiganas It maj 
be*^ known to some as the * flame tiee' from its mabses of bright 
reddish orungc flouers 

** Thib tree appears to rise spontaneously from the ground, and is 
now being exiensivd} preserved, so that the district is ready to meet 
almost any cltm^nd that could arise for the article 

1 he best lac is, however, said to be that produced on the kusum 
(Schleichera tnjuga), m Santah baru^ on which it is, I believe, 
large ly cultivated in Chota Nagpur This tree is also common enough 
here, but 1 understand that the insect-protlncing lac upon it is net the 
same that we have here Our insect vanes between red and yellow, 
whereas the kusum insect, or, as it is called, nagult, is solely 
red. 

The kusum crop of lac appears also to be later than that from 
palash or being from middle of Mav to Juh, and middle of 
October to lanuaiy, whereas the palash and batr crop is from 
middle of Maich to May. and middle of August to October. The 
lac from palash is only very htile inferior to the kusum lac, and at 
the same time it produces the deepest dye 

90 *' 1 he seasons for setting and gathering the lac appear to be 
the same throughout the district. 

Ihere arc iwo ciops the fiiBi in Cheyt and Bysakh, correspond- 
ing with middle of March 10 May , the second Bhadro to Assin, 
corrtspoDdiiig with middle of August to October These crops, 
however, go by the name ot Jeyih and Kartick, those being me 
months when ihe crop is in the local market 

Lac IS cut before the larvss swarm, the colouring matter being 
a ponton of ihc iemale insects body. Most of the colour wonld be 
lost if the insects were allowed to leave the cell before entting, some 
portion of the lac would also be lost by ibeir breaking through the 
covering of the cell 

“ 1 he crop of Che) t- Bysakh yields the most and best lac, wheieu 
the crop of Bhadro-Assin contains a greater proportion of colour^ 
ing matter 

91 The manner of setting the insect for the neat crop is simply 
to save a lew well covered twigs or a branch of the tree when cutting 
the crop, so that the new shoots thrown out by the tree being pruned 
down in the removal of the crop may be covered the insect 
when It swarms, which for the Je}tb crop is in Kgrupk, and for 
the Kartick crop m Jeyth, conesj^nding with midctle of O^tobar to 
November, and middle of May to June. 

^ Xq set the insect in a new grove of trees a branch of healtliy lac 
containing tlie laivjB is tied in each tree- 

9s. Alter the larvv have swarmed the branches that were left or 
tied on the iroes are cut and the lac sold, this lac goes by the name 
of PUnki, 

*The mode of peparing the crop lor the market is primitivo 
in the eiueine, snd must result in considerable loss of material, 
especially of the coloniing matter Where the tnanslatta has 
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formed on thick wood, ii ii scraped off with the reaping-hoek or 
some other renuh instruuient ; where it h^t foimed on ihm «o<»d» the ^ 
parts whollt covered are lett iriact , where u is OfthjiArtially revered 
the uncovered poiiions of wood are roughiv cut km, so thjt a large 
amount of wood or stick is sold wtih the Uc. hence no doubt its 


nano of * stick-lac/ The cu'tivation of lac. a« befoie staled, was 
foTMiiy confined to the Paharus, with whom the zetnindars made 
Iheir own agreement as te tent to be paid for the trees At the 
recent Sontbali settlement the rent per tree was fixed at two pice, 
t^t u, R3-S per hundred ; \n many villages the groves of paloih 
BOW contain ecveral hundreds of trees 


93. It may be said that ail castes have now taken to producing 
tec of which the must numerous are Pahsrias, Sonthals, fihutyat, 

Kbetons, Goalas, Bsuntt. and a sub>divi8ion of the Kadar caste in 
Godda. called Leas. Sever.)! persons generally combine to work a 
lac garden, as wuich has 10 be kept, lie thefts being not uncommon, 

*^lhe growers generdly sell to the village ntihajan or shop- [peojls ef the 
keepers sometimes taking advances on the crop, tometimes ' Tm 4 s 
gicnanging the produce tor salt, tobacco and such lute, and some- 
tnpes being \3Aid m cash Although the crop is no doubt a very 
pejrtog one the growers generalh do not seem 10 improve their 
condition b) it. To this there are some notable exceptions amongst 
the better castes The growers axe said to ha\e obtained only R3 to 
Rs per maund for lac some few }ears ago. It then ran up auddenly 
to Rs7 > fla8, and even Rzo near the rail wa) , and then fell again 
to Ria and R13, and Re and R9 per maqnd for last geason'e 


?rop 

** The village ihop-keepers who purchase front fhe grpwer. make 
a profit of from 10 to ao per ceut." 


Bmimnai Ms J’otarmmi mf tMm Aomimmiturmi mnS M arHemlit t mm t f 

MwAim, vwwm r-zi., mmsm, p, sue. 

i/sm JfMUut wvwf A«m J progmgmied ii ai BwrAoe, in j aafgr»a^, 
gAe JHAiriei of Hamaribaght ^ Monsieur Olautfe dtan | 

Dumalne. 

94. ^ Some years back, there waa a small loMeft of parrat trees 
(Buto% fimndosa), which were being cut down for firewood. 

** As a mere pustime, I thought oi making use of them for pro* 
pagaiing the Lac Insect, which proved soccessfnl 

Having found at a short distupce a tree covered with the i f» M 
insect in the mor.th of July when the rams had well set in. 1 bad 
laxge branches of thio tree cut with a sharp instrument, so us not to 
disturb the Unng insect hr hacking the tree 

^ These hranclicii were at once uken amangst thg fgrra$ fores| 
and subdivided in pieces varying from 6 to 8 inches loiig. wt^ ' 
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twigs were immediately tied to the tender branches on the windward 
side of each tree The natural result was that when these twigs 
dried up, the insects took at once to the adjoining branches and 
subsequently covered the trees 

“As a mere experiment, I tied some of these twigs on the 
opposite side of the tree, but this pioved a failure, as no insect was 
found on it 1 naturally concluded that when the insects left the 
old twig, they were driven by the force of the wind to some adjoining 
arbor “ 


Passagea tahen from the Report of the Agticulture of the 
IHatrict of Lohardaga, by Mr. 6 C. BasUj on the aubjeci 
Cf Lae, pagea 122^123, 1890. 

Mapdaga * 95. Shill-lac — ^There are seven lac factories in Chota Nagpur pro- 
Dfstiiet. Ranchi belonging to an Engli'sh firm, five at Bundu, and 

one at Arki in Tamar The last six are owned and managed by natives 
of Sonamukhi, a town in Bankura The breeding of the lac-worm 
SHBLL LAC and collection of stick-lac are a source of considerable profit to the 
people of the five parganas and the jungly parganas to the south, 
west and south westo! the sub*division. Almost every rayat of these 
parts has himself or hires a few kusHm (Schleichera tr^juga) 
and palds (Butea frondosa) trees on which he breeds the insect , 
some gather wild stick lac in the jungles , others again act as middle- 
men Besides, some five or hundred workmen are engaged in the 
manufacture of shell-lac The workmen of Bundu are one and all 
people from Sonamukhi, where they received their first training in the 
various processes of the manufacture. 

g6 “There are two different vaneties of lac, vis , (1) rangin or 
pahstf grown on the paleu and so called from its containing a large 
proportion of the lac dye Shell-lac made from rangtn looks much 
darker than that from kusumt, which is translucent and of a beautiful 
golden yellow colour, and (a) kdiCmt. grown on the kdsdm above 
sTOken of Lac grown on haer (Zizyphus Jiyuba) and ptpar 
(Ficus religiosa), is classed with Hsimt 

97. “ The statistics of lac manufacture during the year 1S87-8S 
are as follows 

Number of factories . ... 7 

Number of persons employed (exclusive of 
the factory at Ranchi) «... lag 

* Capital of the six factories .... 9 ^ 7 AbP 

Outturn of the Mds. a,aa6 

Its value 1(50^41 

^ The large lac factory of Ranchi did not aupply any figurei. 

** The industry is in ita decadence owing to the great fall in price 
ol ahell-lac and the extinction of the manouctore « lac-dye, wluch 
Im been completely replaced by anlKne dyet. The dye wneUngaaie 
now thrown away.” 
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Paasage from loiter JVo. dated the 2 dth ApM tWdt ^om 

Mr. Q. 0 . ChatterJeOi P'orooi Manger in Charge^ Medammu 
JHvteion. 

98. *'The seUtng price of the geed lac here varies iron 1} to i} 
seers per rupee for kMm and >4 to 3 seers for paiti according to the 
yield of the seasons The above rates are payable in jungle tracts 
situated within 30 to 40 miles from Dahon^nj. so an additienai 
expenditore of a (two) annas per rupee would be required to gather 
the seed lac at Daltongun] " 

‘‘The seeds of paid* and kdtdm trees may be collected at Dal- 
tongun] at Rs per maund for the former species and 8 (eight) annas 
only for the latter The thne for coUecuug paldt seed h from the 
middle of May to the middle of June and that for the kdidm is 
July and August 

‘*If the above produce are required to carry up to Gya. the 
nearest Railway Station, it will further cost R6 (six) per maund when 
exported on a small scale by coolies and Rs (iwo) only when 
exported on a large scale by carts. 


Maeeagemfrom letter No, llO C., dated the'dlH Auguef JS9d, 
from Babu Sreadhar Chuokerbutty, «xira AsH&tant Coneof 
vator of ForestBf Palamau division, 

99. *‘ln x895'g6 the yield from is ididm trees in the Northern 
Range was 4 maunds is seers and from the seven in Southern Range 
49 seers of lac 

Among other interesting paniculars the following may be men- 
tioned — 

100. £kx^anation of terms used — A/erAa is the twig of the 
tree covered with lac. 

Da/ IS the lac which has become detached from the twig. 

Seed lac^ 18 the morha from which the insect is crawling out and 
is tied into bundles and put on the branches of trees on which it it 
intended to propagate lac 

Stia IS the empty seed lac after the insect left it. It is lighter 
the seed lac and of a yellow colour^ while seed lac is pink from the 
colour of the insect crawling on it 

101. ** Idfe^HUtory . — Rough life-history of the lac insect 
under cultivation 

** As the seed lac ripens an exuemely minute pink larva emerges 
in myriads from the surface. It makes its appearance during the dar. 
but goes back to the mother cell, which it shares with thoost^s of 
iu kind dunng the night At this stage the seed lac is cut from the 
onginal trees and bundles of it are ued all over a fresh tree, which it 
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is proposed to bring under cultivation, as high up ne<Ar the small 
twigs as po8 ihle After a tune the insect leaves the seed lac (which 
then becomes St a) and crawls up the br4ncheB of the fresh trees and 
piercing the b irk at some place sufficiently soft, fixes itself dbvTn and 
commences to •‘ccrcie Uc. 

1C a DanQcrs to Lao — The lac inject at the time it leaves the 
protecting cover of the shell from which it emerges is most liable 
to injurv as follows — 

** Ftre^K forest fire burning under and close to the tree on 
which the insect is crawling is likely to destroy a large humber of 
insects, which being Bub]i cted to the intense heat and fumes of the 
burning, fall off the tree It is also subjected to some danger by 
the inb'nse heat of the sun. 

BWdt and Monktys — Birds also eat the insects to some extent* 
thoug I th’s does not materially affect the ciop since the insects ore 
BO numerous 

. While the insect is actuallv growing and secreting lac, it is 
eery moist and is at this stige liable to be damaged by monkeis* who 
eat the ' Morha * and mischievously damage more than thev eat, 
Hailstormi — ** 1 hese do most damage in breaking off numbers 
of twigs destined to be ir lac and also bv shaking off the insects on to 
the ground. Hailstorms are most d'^siructive to lac propagation, and 
wrought much damage to the cr^ps m 1894-95 

** Fatn — \ severe downpour rain, while the insect is still 
crawling washes off a large number. 

Frost and Cold --»As far a«> can be ascertained, frost does not 
appear to hive an\ effect This may be due to the insects retumiog 
within their mother cells at the approach of cold 

“ Theft — Lhc being a valuable substance here and at the same 
time porublc, is very often liable to theft by the villagers 
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103 At my request the Director of the Department of Land 
Records and Agriculture was good enough to cause a special enqulfy 
to be instituted in the province regarding Isc. As a result Mp. B. 0. 
Basu, the Assistant Director, published in the . Provincial fiulletin 
No 6 full particulars Since the present review of information wo«ld 
be incomplete without the province of Assam, I shall reproduce here 
some of ihe more instructive paragrtphs from Mr Basu’s paper, even 
ahhougU the f aper itself may be readih procarable ' — 

104 Production of laein Asiom.— Lac occurs in its tiatttfhl 
state in vinous pi tees in the forests of Assam, and is reared, mMo 
or leas, in most disiriets of ^he province Kamtnp and the Uonbdm 
parts of the Kh isi and the Garo Hilis bordering on the Brahmapntim 
Valley, are at present the chief seats of its ottlthmiioa. In Kamrap, 
lao-rearing is chiefly confined to the aonth bank of the Br k hmiUMdl; 
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the annual oatiurn of stick>lac in two iziAnsat (Ram and Chhayani) ’ 

being estimated at about s.ooo miunvis. A smdl qaaniitjr is reared ‘ " 

^ a few Kachan fami ic« in mmis Jhargaon on the north liaiik 
The bulk of 1 iC exported from the districi is, however, obuined from 
Ggros inhabiting the northern slopes of ihe Khisi Hills, who are 
■aid to anna illy bring in about i.ooo maunds of lac to the weekly 
markeis at Palasban and L'hhaygaon and about 3 maunds to the 
mirket at Boko A imall quantity of lac« averaging about 400 
.maunds a year, is brought in by Bhutias to the annual cold weather 
fairs at l>arranga and Subsnkhau in the north of the district 

105. In the Goto liitls, lac-rearing is chiefly confined to the north 
and north-eastern parts of the district, comprised in the northern 
range of the Garo Hills Forest Division 'I he people of the inath 
and south-western pms are said tc have a superstition agmnst lac 
cvltivauon. The annual exports of etude lac from the northern 
range is estlmatOvi at 1,30:) to i 4:>o maunds In 1894 the Assistant 
Conservator of Forests, Garo Hills DiviMon, estimiied the annnal 
production and export at 2,000 m 'unds. and repotted a serions 
decline in tne cultivauon of lac, which he attributed (tartly to low 
prices and partly to the dt population of the district through kald-dndr 
and migration Considering that the bulk of Uc exponed from the 
Brahmaputra Valley is the produce of the Kamrup and the KhasI and 
Jaitttia Hills and the Garo Hills districts, and that the expofia have 
during the past five years averaged over i6,ocx> maunds a year, the 
foregoing estimates of outturn of lac in those districts would seem to 
be much below the truth. 

ko 6. Very little lac is reared at the present time in any of the 
remaining distncts of the province None is produced in the sadr 
subdivision of Goalpara , in the Goalpara subdiviuon, about *'00 
maunds are said to be collected annually. It is said that some 
twenty years ago, several thousands of Ficus trees were planted at the 
foot of the Garo Hills in the Goalpara subdivision for the sake of 
lac cultivation, but the plantation was abandoned owing to the 
country having been subsequently devastated b^ kild^dtur. In the 
North Cachar Hills, the annual yield is esuroated at 100 maunds, 
ud in the Sadr subdivisioQ, Mr. Mackenxie, of the Raipur estate, 
ia reported to rear about 80 maunds annually. In Manipur, the 
Mmaal collection is reported not to exceed 50 maunds in all. and 
the local produce is supplemented by imports from the Kubo Valley 
in Burma to meet the ordinarr requiremenU of the people It is 
not known how much lac is producea annusllv in the districts of 
Dairangt Sibssgar and Lakbimour The Deputy '''ommissioner of’ 

Duriang reports that the lac-reanng tndust^ in bis district was 
ndned some years sgn by a b ight wmcn largely destroved the insect. 

It is still reared to a small extent by Cachans in the north of 
the Mungaldai salnlvvision. In Sibs’gar, very little rearing is done 
BOW anlays m the Jorhat and the sadr subdivisions. Ihe small 
amount of lac reqa red locally ts obtained from the jungles. Borne 
■saiinjg h o wev er , done m the Goi^ghat sobdtrisum. Lao-iumrimr 
liiaiMiBheBBkBOimlnNomgOQgaBdtlmNa^ ^ 
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. 07 . Exports of lac from .ilita/n.— The following statement 
Bxporta •sthibiis the exports of lac from each valley and the total export* 
ftioin dataa. from ihe province for the last fourteen years for which trade statistics 
are available — 


sssaf- 


Balhodsf 

IWHBV. 


Vrar 


1885-86. 
1 H8O-87 
1887*^8 • 

1888- 8g . 

1889- 90. 
‘1890-91 
1891*93 . 

1893-93 

1893- 94 • 

1894- 95* 

1895- 96 

1896- 97 , 
^1897 98 

1 898-99 . 


Surma Valley lOXAl. 



3 

4 

Mds. 

Mds 

Mds. 

177 

29,916 

30,093 

310 

27,712 

38,023 

13a 

37.450 

27.582 

164 

34.411 

34.575 

340 

15.190 

*5430 

49 

9.337 

9,386 


M.753 

* 4.753 

7 

SS.376 

*5.383 


6,017 

6.147 

483 

17,240 

*7.723 

183 

* 5.732 

* 5 . 9*5 

6,072 

* 0,453 

16.525 

29 

34,840 

24.869 

01 

*4,403 

14.494 


108 It Will be seen that the Surma Valley contributes a very 
small proportion of the total exports The trade reports furnish no 
explmation of the extraordinarily large and sudden increase in the 
exports of lac from the Surma Valley in 1896*97 

Upper Assam contributes an insigniflcani share of the total exports 
of lac from the Brahmaputra Valiev The bulk of the expons is 
shipped from the river ports in the Kamrup and Goalpara districts, 
and IS the produce partly of these two distncts and partly of the 
Garo and the Khasi and Jamtia Hills A small portion of the exports 
is derived from Bhutan and Towang to the north of the Kamrup and 
Goalpara districts The annual imports have averaged 374 maands 
from Bhutan and 13 maunds from Towang during the past five yean 
T09 There has been a marked decline in the exports of lac since 
1889-90. The annual expon from the Brahmaputra Valley, which 
had amounted to 30,000 maunds, more or less, for some years befoie 
1889-90, fell in that year to about 15.000 maunds, which it has 
Bel(\pm exceeded since. It would seem that the causes which led 
to the decline of lac cultivation in the Garo Hill* operated in a 
greater or less degree in every part of Lower A*iam where lac » now 
reared 

Vfith the exception of a few manndi of manufacUired lac expoited 
now and again, the entire auantUy of lac exported from Assam n hi 
the shape of stick or crude lac. 

i to. Method of rearing fe e,— T he method of propagating lae in 
Assam Is^prmctically the same at m Bengal. There are us«ali|' two 
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crops of lac in the year, one being collected in Mi^ and Jane and 
the other in October and November. In Sylhet* the mt is railed the 
^Mjor early crop, and the second the Ammi or late crop. The 
first crop 18 main!) used for seed porposes ; the second is tne chief 
crop and supplies the bulk of the exportable article. A few dM 
after the harvest, pieces of stick-lac. containing IMng insects (rwki^ 
iaha), are tied on to the branches of the trees on imch the neat 
crop IB 10 be grown The usual plan is to place the stick<*kc into 
small bamboo baskets and tie these on to the twigs of the trees. In 
a few davs, the insectu^ crawl out of the sticks, and spread over the 
young brancbe'^ on «hich ther at once begin to feed and secrete the 
resin. The secreiu^n of lac is allowed to go on for about sin months 
before it is gatheied in. i| sufficient lac fans not been secreted, the 
insects sre left undisiurbed for another half-year. After the harvest, 
a flesh crop is immcJiaiely sown to be reaped six months later. It 
IS said that a A'ai^a 't hoi tree (Flctin altisnima) can grow lac for three 
or four years 'n succession, after which it requires rest Some treee 
have been known to produce lac for ten or twelve }ears without rest. 
A good-sized tree may \ieid from 30 seers to s mannds of stick-lac. 

11 1 The lac insect does not thrive on Ficut trees which are of 
vigorous growth and contain an abundance of gum, but thrives best on 
trees of moderate vigour The lac crop is liable to several kinds of 
pests, among nhirh the most injurious are a species of ant, and the 
caterpillars of a tiny moth, both of which feed on and destroy the 
msect The depredations of ants can be prevented tc a certain 
extent by keeping the tiunks qf the trees clean, and by attracting 
the ants with jaggery and then destroying them with fire. Stormy 
weather at the time when the young insects are spreading over the 
tree may destroy them altogether 

112 Some additional particulars of interest bearing on the cul- 
tivation of lac have been received from Mr. DIokS. 

1 1 3. Prior to receij;)t of the above special report the following 
parti culo/s had been brought together in the files of correspondence 
and ledgers of the Office of Reporter on Economic Products, As 
these will be found to amplify in a few directions Mr. Bnsu'i puper, 
they may be recorded here. 



I*assaff^ from a ieiier roeeioed A^m the Aeeistami Conse r * ^ 
vator of JForeM in the Oaro HiUe, Turap 20th AgarA I ^ 
1S9A. 

1 14. *' Lac IS produced in the north and north-cust jpnrts of the 
Garo Hills The Garos who live in the sonth and sonlh-weet of 
these hills never have gone in for lac cultivation, and I have 
recently learnt from Mr. Phillips ( an Amencan Missionarr in the 
Garo Hills ) that they have a fnejudice against it. They allege tittjt 
ita culuvauon defiles the ground and that evil apuits live tn the 
shrubs and trees on which lac is found. As the Ckxos are 41 voiy 
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•npentitioiis people and many of the hill Garos very simple, it will 
be eome time before they get nd of their scruples and fears. 

l^e lac, which is cultivated in the north and north-east of the 
Caro Hills, is exported from Damra, Niban, Jiia» and Rongjuli ha/s, 
being brought to these markets by the caltiTators who are for the 
most part Garos I'he lac is cultivated on Dal Arhar and Kapassuti, 
3 shrubs which the Garos plant scattered over their ]hum cultivation 
It IS also found wild, but to no great extent, and is then met with on 
the Pdkn ( a species of Ficus) tree and on another tree called by 
the Garos Boldaha ” 

“ The local market for lac has improved during the last two vears, 
the price realised per maund being R21 Previous to this, however, 
the market had been steadily falling, and the Garos found that Uc 
cultivation did not repay them their trouble They say that 8 or 10 
years ago as much as K35 to R40 per maund was paid for lac in 
the local market, and that then the amounts exported were about ten 
times as much as now '• 

** 1 may add, though it is not in my district and may have already 
been reported to you by the Divisional Forest Officer, Goalpara, that 
in thal district throughout the zexnindan land at the foot of the Garo 
Hills there are man} thousands of a FicuS tree which were planted 
10, 15, or aovears ago for the purpose of lac cultivation, but that 
now, owing to the country having been almost depopulated by the 
KaU dzdr disease no cuUivation is going on ” 

115 Dceline in Production —The Officiating Conservator of 
Forests in a letter, dated, Shillong, sist February 1894, furnished the 
Inspector General with further additional information — 

*' In reply, " he wrote, to your demi-oflicial Circular No i of the 
3rd Januar} on the subject of lac, and the possibility of extending tlie 
cultivation or collection of this product in the forests of Assam, 1 have 
the honour to inform you that the forests of this circle do not con- 
tain in any numbers, the species of trees required for the cultiva- 
tion of the lac insect Butea frondosa) so far as 1 am aware, is the 
only wild tree in the Assam Forests, on which the insect could be 
reared, and this species is not found here growing gregariously/' 

116 ** The cultivation of Lac has been carried on exclusively by 
hill tribes — chiefly Garos, Mikirs and Mins, and it is believed that 
the falling off indicated by the table (see page 228) is owing to the 
fact that these people have found it more profitable to grow cotton 
than to cultivate lac.*' 

X17 State Production Impracticable XJndtv any circum- 
stances the industry In Assam is not one that could be fostered by the 
Forest Department, because, as above stated, it would be necessary 
here to grow crops of dal for the production of the lac, and the em- 
ployment of Ihbour, that would be required to raise the said cropa and 
to attend to the lac production and collection, would lendtf the 
undertaking unprofitable or indeed impossible**' 

*' The collection of a large revenue from this source in the ReWlsb 
State, was made practicable owing to three couditions, ms 

0 ) Lac cultivation was made a State monopoly. 
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(a) The trees required for yielding* the best IaCi misiel/, Butea 
frondosa and SchleiclierA wcse very numerteiB 

in the local forests. 

(3) Local wages are extremelj low 


hftwr* 


None of these conditions obtain m Assam.** 

118. Popularity qf Dal as a Stock — ^In another oomiMinication, 
the Assistant Conservator of Forests, Garo Hills, reverts to the question 
of the populanty or otherwise of the crop. The following passages 
maj be abstracted from his second report 

** The cultivation is found exolosivelf In the north and north-east 
of the dismct and lac has never been cultivated in anjr other part 
of the hills The people wlu» have cultivated Uc for some years 
like the cultivation , they wsy that on the whole it is more remunera- 
tive than cotton, and the work connected with it is very light, butth^ 
are not alwavs successful, since some years almost tlieir entire crop 
may be destioyed bv ants, and I understand that there are other 

g ists to which It 18 liable The reasons advanced why many of the 
aros have not cultivated lac are three-fold, as follows — ^ 

(i) SupersiUton : They say evil spirits dwell in the lac trees and 
shrubs and destroy their nee crops. 

(2) Injury to the ^otl Their fear that their rice crops may be 
damaged since the} say that (leaving aside evil spirits) the 
productive power of the soil is lessened when lac-prod ucmg 
shrubs are grown on it. They are unable to make two 
separate jhums, one for lac and one for rice, during ^he year, 
consequently they prefer growing cotton which can be raised 
between the first and second crops of ncc withoui damaging 
the soil. 

(3) They are conservative They dislike making a change in the 
mode of getting their livelihood. Having been brought up 
to culti\ate nee, or nee and cotton, and to look on lac as 
detrimental to the soil, they are too conservative to change." 


D«r» 



These conservative sentiments may appear opposed to the fact of 
extensive emigration from the Garo Hills, naving recently taken place, 
but that is not so since whole viUages onlv left the hilts because 
starvation stared them in the face. They were compelled to 
emigrate through the failure of their crops. 

119. MiddUmen in the Lae Trods. —The Assistant Conservator for- iirriiTtttisw 
llier remarks . — In lac cultivation as with any other crop in sriiieh the 
cultivator does not deal directly with the manufacturer, the qaestion of 
middlemen is the great difficulty Before the lac reaches Cakotta it 
often passes through the bands of 3 or 4 middleBBen, each of whom < 
aatnn^y makes what profit he can from the tradh. Thus the colli - 1 
vator sells to a Garo trader at the foot of the hills ; h is next disposed j 
ef to a Bengali trader at the markets of Jiim, Nibari, and Bnmra, j 
who carts it to Goalpaia , it is then pnrc^iatod In a Goalpan suer- j 
chant who sliipB it from thence to his agents in Calootta, and finally < 
it*is brought into the market and sold to the manokctiiren, 
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lao. Method of Propagation — The Director of Land Recordaand 
Agriculture, ABsam, m a letter, dated Shillong, 7th March 1896, 
furnished the following particulars — 

** With reference to your letter No 1536-36, dated the 13th Nov- 
ember 1895, asking for a note on the propagation of the lac insect on 
the athar plant (Cajanus indicus), 1 have the honour to state as 
follows 

Fresh seed-lac is put into a bamboo shora, a kind of conical 
cage (somewhat like a soda-water bottle in shape) formed of strips 
of bamboo connected with thread, and hung upon the arhar plant 
duiiiig the months of October and November and again in June. 
The cage is hung on the plant on the day the moon is in conjunction 
(1 the Amabasya tiihx). After expiry of a fortnight (a longer lime 
IS required during the winter), the lac insects begin to emerge from 
the lac in the cages and repair to the boughs of the plants Like the 
worms of the munga or ^ silk, these lac insects do not spread over 
the whole tree , they occupy the same bough to which the cages are 
hung, and m order to spread them all over the tree, seme 8-10 cages 
musj be fastened to the boughs When the lac is ready the cultivator 
lops off the branches and collects it Lac put on the plants in Octo- 
ber and Notpgiber, is gathered m June, and that put on in June is 
gathered in November. The summer crop is superior m quality and 
Quantity to the winter one, which may perhaps be due to the damage 
done by the cold fogs of December and January 

The proportion of seed to outturn is roughly 1 to 10. 

The seed lac cannot be k^t for more than 3 or 4 days before 

S uiting it on a new plant The seed should not be exposed to the 
eat of fire or the sun or to the natural heat which is generated , 
the lac IS heaped up heat drives the insects out of the cells and sd 
kills them 

The lac reared on arhar plants can be put on to the other 
Uc-rearing plants, such as (H Pakari tree (Ficus COrdifolia), (s) 
Jurx pakari (Ficus Comosa), (3) India-rubber (Ficus elastica), 
{a) A hai (Ficus religiosa), < 5) Bogon (Zizyphus Jujuba) and 
(6) Bar tree (FiCUS altiSSima)| but the lac grown on arhar is 
the best 

I ax Practical Experience — The following appeared in the 
Indian Agricultural GateUt of 1887, but the wnter cannot vouch 
for Its accuracy though it seems to express personal knowledge — » 

** The insect has no predilection for any particnlaT shrub but 
experience has shown that the arhar dal shrub forms its most suit- 
able habitat If sown and well watered in November, the young 
plant will bo fit to plant out at the close of the following rains^tfae 
end of October, and each should then be a good stout sapling, averag- 
ing four feet in height When planted in rows four feet by eight apart 
about 1,360 will go to the acre, and if well cultivated will be feipxd 
I quite ready to receive the insect exactly two years from the date of 
first sowing November is the time to get your stock lac, but 
arrangements should be made earlier in the season, say, August 
The lac must be soft and pliable otherwise the insect will be dried 
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up in the cells and useless, about half a mairnd or foitjr pounds will 
be found sufficient foi one acre, and though ^he cost for fresh 
material may amount to a rupee a seer (sib), it is well worth the 
expense, for, once stocked, you are indep^dent ; the best method 
of conv^ng the lac to the factory is in baskets well lined with 
fresh plantain leaves ” '* If the insect has been left imdssturbed 
and the shade properly attended to, three years from the commence- 
ment of operations and one from the introduction of the insecL each 
tree will yield an average of 8ft of lac, which, when freed from 
extraneous matters, such at twigs and leaves, and the djw washed 
out, will give 6ft per bush of dean seed lac, the present price of 
which, m Sit Lockdoa market, at /40 per cwt., gives 144 .per acre 
less charges, suck as luitial oasti up-keep, freight, etc., but if care is 
taken to leave sufficient nucleua on the oranches this sum may be 
looked for annually without the expense of re-stocking. " 

Its. A writer in Tht Plamfyr (November 1898) takes a less 
hopeful view of this subject. He says Cajanus (the orAsr da/} 
yields well and attains sufficient sise in is months, but it requires 
to be re-sown every two or three vears, does not stand drought well, 
and any damage to as roots, by hoeing or otherwise, causes it to 
die.” 
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1 83, One of the most interesting of the early writers on lac 
in these provinces may be said to have been Major Sloetnan 
(TVanif Agricultural and Horticultural Society^ India, iSjS, Volume 
page* 47 to S*')* He was apparently the Brst writer who point- 
edly drew attention to the nature of cultivation of Lac as pursued 
with the trees Speaking of a visit to the Mirzapore Lac factory he 
siiys : — ** 1 was much surpnsed to find that none of the gentlemen 
who superintended it were aware of the fact that lac is as much 
tuUvaalid^ as any other raw material fw manufactory , that ts, that 
the insect is put upon the trees upon which it is found to thrive best ; 
and that the quality, and consequently, price in the market, vaneS 
with the kind of the tree from which it is taken.” 

SS4. **The lac is gathered twicea fear, the best crop in April from 
seed applied to the trees m October ; the second, which is Uxferinr, in 
November from seed applied in June '* The people have sufficient 
seed for the next crop upon the trees from which they gather; and 
they do not consider the produce to deteriorate from the »me seed 
«being left long upon the same tree " I have asked the people 
vriiBtlisr the trees require a fallow or not, and have told me that they 





e The italics are Major Sleemaii’a 


( 53 } 


C. 1491.15XZ. 






The Agricultural 


Lac ^Lakh) and the {ChapUt III 


Ew>pean firms. The native factories, most of which turn out a very 
inferior articlei utilize the produce of almost any tree on which the 
lac-inaecl IS found. The best nagah comes from Sambalpur and 
Raipur, in the Central Provinces, and from the neighbourhood of 
Haaanbagh and Falamau, in Bengal The latter places also give 
the best haisaiht and ka/it^ but these varieues are to be found in 
many parts of the country. 

The following letters from the files at my disposal may be given 
in this place as conveying useful particulars regarding the Lac produc- 
tion of the North-West Provinces and Oudh — 


WalaiTil Copy of tetUr No. Slip dated the 21st February 1894p from 
the Coneervator of ForestSp Oudh Circle^ North West Fro- 
vineeOf Naini Tal, to the Inspector General of Forests. 

129, “In reply to your demi-official Circular No i, dated 3rd 
January 1894, the success of lac-cuItivation appears to be dependent 
financially on the presence of suitable species in large numbers in a 
limited area In these Provinces the industry is worLed b) ‘ Manihars,' 
who take two crops a year from Pipaly Dhuk and Kusamb , the land- 
owners who possess such trees are careful not to allow them to be 
felled and foster the industry as much as possible , this is especially the 
case in the Kapurthalla Estates which comprise the Ekowna forests 
Beiwaldta “ Many years ago when in charge of the Bahraich Forest Division, 

muossvawL j obtained a supply of seed from Kapurthalla and sowed it through- 

out the Motipur Reserves, but the attempt to increase revenue from 
this source proved abortive owing to the isolated nature of the species 
above named 

“ In no important area in this Circle can this difficulty be sur- 
mounted, but I will direct all Divisional Officers to endeavour to 
spread the artificial culture of lac by offering the most favourable 
terms to the castes engaged in the propagation of this insect 



I all Copy of Utter No. 96/ dated the 10th May. 1894p from the 
ConaervaCor of Forests^ School CircUp North West Fro- 
Vinces and Oadhp Ilehra Dunp to the Inspector General of 
ForostSm 

130. “ I have the honour to submit my report in reply to your 
demi-official^ Circular No i of 3rd January 1894 That circular was 
sent to Divisional Officers in this Circle for report with the result 
that the Dun and Jaunsar Officers stated that they conid obtain no 
information in their Divisions on the subject and could not find after 
enquiry that he was grown. 1 think it bkely that their statements 
are correct, both the Dun and Jaunsar being probably too cold 
for the insea 
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The Divisional Officer of Saharanpur, Mr A P. Qf«nfiilt| ^ho 
has interested himself considerably tn the subject* Ins repotted as 
follows — 



131 Lac IS collected m small quantities near Boorkee and Psthr) 
where there are numerous Dhak trees scattered about the cultivated 
land The lac is cultivated to a certain extent by the villagers* 
but is not cultivated sistemaUcally ahd on a large scale. The pro- 
duce 18 taken to Saharanpur, Roorkee* Jawalapur and Deoband, 
and IS there sold to workers m various industries " 

The lac sells from Ril to R 10 per maund as it it collected from the 
tree; roughly cleaned Ut unwasheabut with sticks and stones picked 
out at Ria to RiB per maund Seed-lac is not sold, as bujrers take | 
the uncleatied lac and clean it as they want it, but seed-lac of the i 
same quality as the samples of lac prepared for analysis and sent I 
to the Conservator of T'orests with this office No. 999 of the^ 
30lh November 1893 wouM. according to Forest Ranger Plrbhu Utl, 
fetch K30 to R40 a maund in Koorkee and Jawalapur" 

The lac is used for making bangles and also (this probablv 
refers to the dye) in tanning goat skins, also for varnishing turned 
wood articles, such as the le^ of charpoys ' 

** There are no Krge dealers in lac and there is little trade beyond 
the borders of the district If* however, the local supply is not 
ec|ual to the demand, lac is iropoitcd from the eastwards and 
Riwari Similarly, if there is a surplus of lac produced over local 
requirements it may be exported usually to the Panjab/' 

132. ** It IB noteworth) that the price of seed>lac is high, bat most 
probably, if a large amount of seed-1 'C were placed on the local 
market, it would not find purchaseis and the pnee would be consider 
ably lowered Pirbhu Lai, Forest Ranger, Central Range, reports 
that Saharan pur uses 25 to 30 roaunds of lac yearly and probably 
the total supply and consumption of lac in tne district does not 
exceed aoo maunds yearly, excluding the external trade which is 
inconsiderable " 

There is much land in Pathri forests suitable for cultivating lac, 
but It would be undesirable, I think, to do so on a large scale unless 
the lac could be profitably exported from the district and sold at a 
large market, such as Mirzapor. It would not do to trust entirely to 
the local demand to absorb a largely increased supply " 

133. 1893-93 Mr Qrenfell collected a considerable amottnt 
of lac in the Saharanpur Division chiefiv from Dhak trees at Ranipnr 
near Hardwar The stick-lac was washed and cleaned by the Ft^est 
Ranger and converted into seed-lac and samples of three qualities of 
this seed-lac were sent to the Reporter on Economic Products who Brat 
obtained from a native broker in Calcutta the information tbat< the 
valuations were for the three samples, respectively, Rjo* RaBand Raj 
per maund Mr. Thurston also snbmitt^ them to Moasra. dardJnOj 
bkinner A Co 1 who sent them to Miizapore and from thence received a 
letter from Mr. C. E. K. Bkinner* dated January a, 1B93* as follows: — 

^ Sample Na 1 appears to be seed lac from Isirly good new 
JSftaka stick-lac* bat it. has not been thoroughly waduht os theio is 
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aliU ft good deal of the colouring^ matter remaining in the parttcles £ 
shoold be glad to have a maund and-a^haif of this to convert into 
shell-lac when I would be in a position to put a price on it No proper 
test can be made without making shell-lac from the above quantity. 
In any case, however, I would be prepared to give R25 a maund for it 
in the present state of the shell-ldc market.” 

“ Nos a and 3 appear to be from Bysakett or mi\ed Bysakee and 
Kaikei sticL-lac No. a seems to have been parth washed, No 3 not 
They both partake of the qiialit} of one of onr by products, viz , 
A/pJumma, And I cannot say whether they would fetch more than ten or 
twelve rupees as Molumma in the baaat here They aie what natives 
like for mixing with fairly good seed-lac for making the T N mark, 
and they might fetch the price mentioned for this purpose, but they 
are of no use to us for any of our present marks. I should imagine 
from their appearance thit the siick-lac from which they were taken 
was either somewhat old or else parll) blocked ” 

1^4. ‘‘The collection of lac in Saharanpur and its conversion from 
stick to seed-lac is an expensive work, small quantities costing as mii(.h 
as its value in the market If there is a larger supply, it could probably 
be collected for from Rio to R15 per maund of stick-lac 

Mr A P Grenfell and Forest Ranger Punoham Singh made con- 
siderable sttempts to * cultivate Uc in Saharanpur, and in December 
1893 and January 1893, I and the Forest School students were 
able to see several flourishing colonies on DAak trees .it Kampur 
The experiment was to have been continued on a larger scale and we 
hoped before long to have a considerable amount * planted,’ but 
unfortunately ihe wet spring and hot we ither and the heavy rams of 
1893 had the result of killing off not mereh our planted colonies, but 
also the lac insect m the forests, and this last year we have not 
been able to collect any at all. We have not even been able to get 
a few small quantities to place on the trees near the Ram pur Range 
House, and if we are to continue cultivation we shall now have to 
obtain our * seed ’ from elsewhere 1 shall be glad of your advice as 
to the best place to get it from as 1 should like to try it agiin if only 
as an educational matter to show the Forest School students how lac 
18 produced and collected and used. 1 am afraid that even the Sahs- 
ranpur Division is too cold and at some seasons and in some Years 
too wet for it to be worthwhile to grow lac on a large scale, and that 
consequently Utile can be done in this Circle to encourage trade in it 
beyond growing it experimenUll) so as to teach students and others 
what the process is, and that U is really very easy in suitable place and 
climates " 


by Hftfsukh ixticf Ghanesha Khatik of tfoiwaiupur 
JHttriet^ Saharanpvr, who grow UW In tho viiUige forests 
of Ahpur, Chandpur and Burhampur^ near JawaUu 
pur, dated J^Sth Ifovember 1996. 

135* *‘The seasons for propagatmglac seed are October and July, 
the latter being more favourable. " The twigs with old crude lac are 
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tied on the branchefl of fresh Dhak trees (Birtea frOOdOia). From 
four to eirht twig^ are tied on each tree accocdiag to Its soBe and 
foliage The seed then spreads on all the bjcanches and twin m about 
a month, and it is often c«trried to other trees br the help of the wind. 
The twigs with lac seed should be tied up while gfeen, for if they dry 
up the lac, insect would die and become inactive *' 

“ Lac seed put out in October yields crude lac fn June, and 
that put out in July yidda m October The twigs are cut down and 
twisted with the hand bv which the crude lac is at once 

separated This crude i.ic is then sold either as it is, or compressed 
into a compact tna^s l'> putting it ont m the sus m a basket haed 
with leaves and by pressing ri down when softened ’* 

T36. '* Shawl merchants from the Pan^ab often purchase the erode 
lac for colouring woollen and other cloths, and it is also used by 
tanners for imparting colour to hides Other uses are not known here 
The local selling rate vanes from R lo to R40 per maund in different 
3 ears according to production and demand " 

* For preparing refined lac for varnish and sealing, etc , the crude 
lac 18 waslied leveial times in water, and fine shining giams are 
obtained, w'hich are then melted and foimed in various shapes This 
lac sells nt R to to R too per maund. The refined lac is not, however, 
prepared locally as a rule '' 

137 ‘*7 he production of crude lac per tree vanes from s to fo 
seers, according to the sire and folmge of the tree and to the seasons 
being favourable or otherwise Ihe vield is generally greatest in 
the autumn in the October crop, probably on account of foliage of the 
DAak trees being better and more tender The summer crop col- 
lected in June is usually smaller 

138. Too much or too little rain rctirds the growth of lac as well 
as forest fires A kind of flying insect with wings like a butterfly eats 
up the lac, also a kind of spider eats up the whitish parts. These 
insects are killed by the lac growers." 

139 “Lac IS rarely found in the Govenment forests and is 
grown on a small scale on VAai trees only in some private lands. 
Eipenments to grow lac in Government forests at Ranipur have 
hitherto huled. Further experiments will be made next July 
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140. Following the course already pitrsued with other provinces 
H may be useful to furnish a selection from the more important p«b- 
hshed reports and official correspondence ui exempHfical^cf oeftah) 
historic facts and of the extent of present knowledge regarding the 
prcductioo of lac in these provinces. The following passages taken 
tern the Drstnet SettlemeDt Repom may be viewed as interesting in 
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that they mark the position of the industry so or 30 years prior to the 
more recent and fuller reports that are now available . — 

Moctract from the Report on the Land Revenue Settlement of 
the Bilaepore Lietrietf Central Rrovincee ipagee 77 etnd 
57) 6y J W Chisholm, I869» 

141 Of industrial products the most extensively in demand is 
lac ... . 

The kutam trees on which it is found yield from so to 30 lbs., a 
portion being left for seed, or, in other words, to reproduce the material 
in demand, and the annual value of a tree runs from 3 to 4 rupees 
As a consequence the * kusam ' is very rarely cut down and is in- 
varia^ preserved as a valuable property ” 

“The lac trade represents an important item, the average export of 
the last four years being nearly 15,000 maunds, aggregating a value of 
about two and-a-half lakhs of rupees. This is not, however, entirely 
from this district (Dilaspore). but from all Chattisgarh The grain lac 
from both districts (Bilaspore and Chattisgarh) proceed over the same 
lines to Mirzapur and Jubbulpore. The stick-lac is purchased up by 
agents of firms at Iqw rates, and must yield a large profit to the pur- 
chasers compared with the small returns the actual collectors receive 
No mere local resident, however, has found it a remunerative process 
to export on his own account, the manufacture of the dye being almost 
a monopoU. The whole business therefore is earned on by agents on 
the spot who despatch the commodity at the instance of the firms 
employing them The expansion of the trade is not a likely con- 
tingency. as the demand fluctuates and the * kusam ’ trees on which 
the lac insects are fostered are somewhat limited in number. 

Eoetraei from the Report on the Land Revenue Settlement of 
the Raipore IPtetrict, Central Rrovtncee {pages 7S and 
77) J. F. K Hewitt, Esq,, B.C 3 , 1SS9, 

141 The lac trade owes its origin to the Mirzapore and Jubbulpore 
merchants who export yearly large quantities from Raipore. It is 
chiefly produced on the kusam and palas trees, but the produce 
of the mrmer is twice as valuable as that of the latter. The mode of 
propagation on both trees is similar but takes place at different 
seasons of the year , the propagation of the most imporunt crop, 
that of the kusam lac, is begun at the end of Jannsiy or Febmaiy. 
At that tm^ freshly-cut sticks, on which the lac insect has made its 
cells, are wrapped in bundles of grass and tied on to the blanches of 
the tree on which the new lac is to bs grown, four bandies being 
generally the complement for one tree ; and from these centres the 
insects propagate themselves in all directions, covering all the 
smaller twigs with their excretions. The crop ts collected in the 
month of November or December following the sowing, and the 
yield very much d^nds upon the quantity ol min. the li^ 
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rains bringing a light crop The process ol propegmteg lac on 
the palat tree is similar to that described above, except that the cr 
process is be^n in September and October and the crop gathered ^ 
in the following July 

143 The culuvation of the lac is the occapation of the wild Gonda, 

Boon]ias, Nahurs and Khamars of the Janglet, and they aell the crop 
to middlemen who again dispose of it to the great dealera who hve 
chiefly in Dhnmburry, Rajim, Balodi and Arung. The trade of these sales 
middlemen is said to be a specalative one, as in some years they get 
very large proflts on the prices paid to the producers, and at other 
times they hardly pay thetr expenaes The price in die jungles 
vanes from 15 to 35 rupees per of 11 maunds and 16 seers 

each, and that paid by the metchants from about s$ to 80 mptea. 

But though It may occastonally happen that the middlemen may 
make a bad bargain, the writer believes that, as a rule, they generally 
make a very coi^ortable profit 

144. One of the most interesting papers on the subject of the lac 
industry of the Central Provinces is the account furnislied in 1875 by 
Mr <1 MoKee of the Forest Department. This not only gives full 
particulars as to the local methods of production and the extent of the 
trade but publishes the results of highly instructive experiments per- 
formed under Mr MoKee’s personal supervision, More recent experi- 
ments conducted at the insunce of the Inspector-General of Forests 
may be said to have carried the enquiry down to within the past few 
years. Mr. McKee’s paper appeared originally in the Indian Foruttr 
i Vol I , page S69 (1876), was partly republished by Mr, J. E.O'ConOf 
in the revised edition of his most admirable work on Lac Production^ 
Manufacture and Trade and has thus been before the public for many 
years I shall accordingly content myself with quoting only the more 
instructive passages from Mr McKee's report and 1 do to with a view to 
exhibit his personal opinions and the extent of his inveitigationt 

145 ** At present nearly all the lac is collected by private mdivi- lateai 
duals from the unreserved and pnvate forests , in the former the right 

being sold annually to the highest bidder, while in the latter most 
of the large Anns interested 10 us manufacture have obtained 
leases ranging in periods from 8 to 1 o years — a tenure which gives 
them the opportunity of increasing by cultivation the ordinary 
natural yield. It is well known that large sums of money, amonnt- 
ing latterly to about 1 5 lakhs annually, are circulated throughout the 
Province in the collection and mannfactnre of this material, much 
of which, as before stated, is obtained from the Government forests, 
bnt, strange to say, in spite of its being usually classed as one of the 
inosi available minor forest products, the State has never np to tMs 
time reaped any cQasiderable gain by its sale, probably not more 
than Ri5,ooo per annum.” 

DucuaSing the question of State colUvation Mr. McKee wxote 

146 " With regard to the cost, this will neoesasnir vary with the 
deecfiption of the trees employed for the purpose, and the proportion 
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thcf bear to one another in nwmbers on a given area Such tiees as 
poloi (Butea frondosa) and btr (Zizjrphus Jiu'uba) which are 
of comparatively small size, and which are found in many places in 
a state of almost pure forests, will neccssanly cost less to bring 
under cultivation than larger speciee, such as Kusam (Schloichera 
trijuga), gultr (Ficus g^lomerata), and ptepai (Ficus reli- 
fi^i 08 a)i which are generally found either scattered about the forests 
or fringing the slopes of ravines and the banks of the nvers for less 
brood lac will be required for their treatment and less trouble and 
time employed in searching for them , but, on the other hand, the 
larger outturn obtained from the latter species will more than repay 
the extra money expended in preparing them Our experiments 
extend at present to having operated on 7,467 trees of the Pala^ 
and smaller species and 1,903 tiees of Kusam, these numbers 
represent the standards on which the insects are doing well and 
do not include a large percentage which turned out failures The 
total cost of bringing the above under cultivation, including all charges, 
such as collecting brood lac, attaching it to the trees, etc , average 
R3-5-1 1 per 100 trees of Palas and R15 per lOO trees of Kusem ” 

T47. Owing to the dryness of our summer and the gp'eat damage 
to the lac caused by the hot winds, it does not seem probable that 
we can look forward to even two good crops in the year, the 
summer one will probably m almost all places, except those where 
fa\ourably situated, be of poor quality and quantity of lac developed 
not more than suHicient to leave on the trees for producing the crop 
which matures during the cold season This latter will generally 
be good and must be the one we depend on for a return Reckon- 
ing, then, on only one crop a >ear, and estimating the yield per tree 
at the moderate quantities of 3 seers for Palas and 1 5 seers for 
Kusam or trees of like size, we obtain a net outturn, after deduct- 
ing 15 per cent for wastage in drying and packing, from the Palas 
and soiall trees of mtunds 535 p^ too trees, and from the larger 
species of maunds *733, which, if valued at R15 and Rso per 
maund, respectively, will be worth R84-6 for the former, and R541 
for the latter Take from these sums the cost of producing the 
article, which in future will be, if anything, less than heretofore, 
owing to the lac being obtained in one spot, and the net profits on 
ICO trees of Palas will equal R81 and on the same number of Kusam 
R536 Large areas of forest are now available on which the number 
of PaUs and other suitable uees per acre quite equal or even excel 
the above unit, and the expediency of forming plantations of Kusam^ 
which area for area would yield a more valuable crop, is under 
conhideralion.” 

148 Wfr MoKee gives a hst of 17 trees as those on which the lac 
is generally found. been included in the combined enu- 

meration. para. 64, which represents the good plants of the whole ol 
India Mr MoKeathen remarks —“Of the above trees the^ light 
golden reiiin obtained from the Kusam is the finest, as from it me 
most valuable orange shell-lac is manufactured, and next m quality is 
that obtained from the Fafor whic^ields the garnet tac of commerce. 
Wherever possible, therefore the Kusam tree should be choaen lor 
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atandards, but as the Palos is generally loaad in much greater num- 
bers, area for area, its produce will nearly compadsate in qnaatity for 
the reduction m lU value. liaving eelected the forest for eapen- 
ment, the nest point to fix on is the local dale on which the insects 
leave the parent cells, a step of great importance, and one on which 
tlie first success ot the plantation will very greatly depend aa, should 
the work of gathering brood lac be delated until \isuai of the 
exit of larvae is obtained, a vast quantity will be killed in the 
operations of collection, transport, and of tying the encrusted twigs on 
the standards selected for nurseries. The date of evolation having 
been fixed on with some certainty, twigs of that season's lac should be 
gatliered about i s days l^efore. wnp|^ up m a few straws of grass 
and attached to the trees selected for production, with threads of 
Palos root fibre or something ^se as easily obtained , each twig 
should be irom v"* to i in lenstth, and be aiuched to the upper ana 
nuddle branches of the tree I'he grass tied round the twigs acts as a 
means of communication, from the lac to the branches and le&f petioles, 
by which man> insects aie saved that would otherwise die from want of 
nourishment , as owing to the crookedness and irregularities of the 
encrustations contact between them and the branches is seldom com- 
plete It 18 also of importance to tie the brood lac to the upper 
and middle branches, as many of the lower ones, by this arrange- 
ment, become covered with insects, which are shaken or fall from 
above , whereas if the lac be attached to the lower portion of the 
tiee, mam larvx must fall to the ground and be lost, when attach- 
ing the twigs it appears necessary to take care that the wood of 
the standard is not of denser composition than ihc wood of the 
tree from which the brood lac is gathered, as it is believed that the 
larvae reared on soft-wooded trees are comparatively weaker than 
those which arc found on species of harder texture There is an 
idea prevalent among the Gonds that nursery standards must be 
prepared with brood lac taken from the same species as themselves , 
but this has been proved to be incorrect. The brood lac yielded by 
the Kusam, a very bard wooded tree, appiears best suited for pro- 
pagating purposes, as it succeeds on trees of all other speaes When 
seieral trees of the selected species grow together it does not 
appear necessary at first to artificially cultivate more than three- 
fourths of them, as during the succeeding evolution the remaining 
fourth will almost certainly be brought under preparation bv natural ; 
means,* but as the success of the crop depends principally on the ! 
supply of juices obtained by the female insects dunng the period- 
the> continue xo deposit the resin, it is necessary to place brood 
lac on the youngest and most sappy branches." 

• '*ln 1874, 1,^ trees were prepared at Kosaifn the Salpura Reserve, 
tn 439 of whi^ the lac was destroyed during the hot weather of 1875, 
leavtuig 871, from the encrustations of which a new brood of larvae 
swarmed in July 1875 The lac on these trees was not touched owing 
to its being a bad crop, but was left for further propagating purposes 
On the 19th August, however, an enumeration of the trees on this spot 
proved that new lac was then being formed on 1,380 trees; thus 509 
trees must have been affected by their proxitnity to the old standania,**^ 
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149 “ Lac preBcrves may be formed by carrying out the above 
simple operations , bat it is not probable that success will be attained 
at once or until experience has drawn attention to several peculiarities 
in the habits of the insect and the manner in which it is influenced, 
by situation and atmospheric conditions Our first attempts were 
made m the cold weather of 1874, but owing to the want of know- 
ledge that prevailed on several essential points, both among the 
superintending staff and the labourets employed on the work, the 
extent of these was naturally limited and of small result It was 
not known with any certainty when the exit of >oung larvae com- 
menced or what was the best method of applying them to the trees , 
thus a large number were lost, and this destruction of insect life 
was greatly increased by the rough handling they were exposed to 
by the workmen In one instance a plantation which had been 
prepaied and was progressing well was nearly destroyed by 
mistaking an evolution of male insects for one of larvae,— an error 
into which it would not be possible to fall except through want of 
knowledge of the insect habits , in another, the colonies were greatly 
damaged by a fire which broke out and destroyed the lac— on all 
but the highest trees , while in a third, fiostand hot winds killed the 
females and stopped the formation of lac on nearly half the number 
of trees prepared But although we had to contend with so many 
mishaps, partly through ignorance and partly from physical causes, 
each experience in its way brought valuable information which will 
render more certain our future undertakings ’’ 

1 50. ** Of the points to be noted in making these preserves, the one 
of the greatest importance perhaps is the fact that the lac encrusta- 
tions mav be plucaed several da\8 before the larvae appear,— a know- 
ledge of which will enable a larger number of trees to be prepared 
during the working season than if it was necessary to delay the 
operations until the evolution actually took place, as, owing to this 
baicr being barel> simultaneous in and about one locality, the period 
for forming the plantation must be necessarily limited to the 
number of davs it takes the cells to become empty , besides which, 
by attaching the lac twigs before the birth of the larvae great numbers 
are savedj which would otherwise perish during the process 
of being attached 10 the trees In support of this tact it will be 
interesting to give the following observations Mr Thomson, De- 
puty Conservator, in order to fix on a safe date for gathering the 
brood lac, caused twigs, covered with the encrustauon, to be brought 
in from the surrounding forests every two days for examination. 
These he labelled, dated and hung up in the verandah of his forest 
bungalow', the first twig was gathered on the 10th June, and the 
others on every eucceeding alternate day until the 1 ith July. These 
twigs were the produce of several trees, and were brought from 
various parts of the forest within a radius of 10 miles , some were 
plucked from the Gultr, others from the Ptp^ii but the majority 
from the On the morning of the 13th July, according to 

custom, Mr, Thomson examined the twigs, but found no sign that 
the larv» had vacated their cells althou^ microscopic observations 
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had proved them to be fully developed. the 1 4^, -howeveii an 
inspection showed that on all the tviffs without exception, the 
young were pouring out of the oellf Uiroufh thf anal apertisrea ; 
thus the twig gathered on the 10th June hatched exactly on the 
same date as the one gaihered on the tith July, or more than a 
month later.*' ** While on this subject it is necessary to draw attention 
to the reported variation in the number of evoluttons and conse- 
quently in the number of crops which are obtUned in different 
countries In M)sore and Burma it would appear that three evolu^ 
tions of the insects take place during the >e«r 



Discussing the influence of climate Mf. MoKae ssys — 

151 This no doubt is the fspscn why in districts where the seasons 
are dry and where shoners are of unfreouent occurrence ddring 
hot weather, the summer crop is invaHabV poor and scarotfly worth 
collecting. Moisture is one of the great essentials for a fine crop 
of lac, and many disappointments, if not total failore, will result by 
fixing on dry and spots for the formation of the plantations. The 
females cannot obtain sufficient nourishment at this penod from the 
sapless stems, and their death will be recognised by the pitted j 
appearance assumed by the cells, the crowns of which fall in as the 
insect contracts within them, and by the cessation of the growth or 1 
disappearance of the white filaments which obtrude from the spira^ I 
cular orifices, species such as Kusam and Guler^ which most fre- 
quently are found growing along the banks of rivers, where the 
atmosphere is humid and moist, are, for these reasons, especially 
adapted for yielding good crops of lac , while the Pala$ offeis ad- 
vantages, as Its sap-producing functions are actively employed 
during the hottest season of the year when It forms both new wood 
and leaves." 
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The Coneervator of ^foreete, Centrai Prooinceef Kmpputrp 
^emiehee the /Mowing inotruetive parHcwfarm in a letter p 
doted Sth January 1894^ to the addreee of the Mnepeetor 
Qentred o/Foreate /— 

15s. **With reference to your demi-official Circular No. t of 
the 3rd January 1894. 1 have for the present to communicate the 
following remarks and information : — 

Some jesrs since the production of lac was taken up depart* SSif 
mentally ; it proved very successful, was supplemented by much 
spontaneous j^odnctfon, and proved highly profitable, for tbe prices 
lad then run up to the highest figure attained, a fact due. it is 
telleved, to the whole of the stock in the London market having 
fallen into the bands of two or three mdividusls who wmrked together. 

After tbta came the crash and tbe price of lac foil ao low that Che 
artificial prodoctfon for a time ceased to pay. It again revived to 
smneesfoiit ; bat it has to contend with varying cHmatic con^ticiDS 
and fisr one or two years these have been mtogeiiwv agniiist the 
psodnccion of foe." 
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153. For the laet three ]^ear6 1 have been strag^gliogtoencoarage 
productton in the Eastern forests of this circle, where Aere is a good 
deal of Schieichera trijuga which yields the fi.ne8t lac both as 
regards hs quality and capacity for standing storage , but it has beeii 
impossible to obtain Sny supply worth mentioning of good seed 
lac And consequently little or no progress has been made 

z^4* During the year 1891-93 the insects appear to have com- 
pletely disappeared from the Government Forests of Raipur and 
Bilaspbr, and 1 have been addressed by a private firm, m the habit 
of drawing their supplies from pnvate forests in that region, enquiring 
whether-or not there was truth in the report of the sudden failure of 
the crop m that part of the country.*' 

, I It 18 worthy of note that while this almost total failure 
aijctirred in Chhattishgarh, an unusually good crop was obtained along 
the base of the Satpura hills about 60 mile<i north of Nagpur There 
cao be no question that the lac industry is a somewhat precarious 
one, but it is equally certain that this, as well as other industries, 
could be largely developed if but we had a stronger establishment 
and more hon^ fide forest villages inhabited by people, who doing 
a little cultivation, just sudicient to obtain a supply of grain, devote 
the rest of their time to foiest work But the establishment is at 
present altogether insufficient, and though for this al^o the local 
officers are not responsible, the organisation is most defective, and 
though it may save a few rupees, is not economical, and here 1 may 
note that 1 only regard that organisation as economical which will 
bring in the largest return per cent on the outlay incurred." 

Experimental CuMvalion of Lae in the Central Pravincee, 
Forest Administration Eeportf Central ProvinceSf 
and subsequent issues^ 

156 In Bilaspur, in the Kuajathi-Pantora Range, seed lac was 
placed (1894-95) on 100 pales and 50 kusam trees, h is reported to 
have succeeded on the former, but to have failed on the latter, owing 
to heavy nun, which swept the insects off the trees. 

In Chanda, dunng July 1894, an area of 4 acres was chosen in 
the Moharli Range and brood lac tried on 100 selected pales trees. 
The undertaking was quite successful ; so last June the expenment 
was extended to 60 acres in the Moharli Range and acres near 
Ragri m the Warora Range, 396 trees being prepared in the fonner 
and soo trees in the latter at a cost of only R17. 

iTbe results of this experiment will be watched carefully and 
reported on next year. 

157 In Betttl, lac was propagated over a wide area, and the Divi* 
sional Forest Officer is sanguine of success A similar exj[)eKiiaenS 
earned out prevloualv in this Division proved a success. 

For the year 1806-97 U was reported that m the Chanda Division 
the working of the lac indnstry during the year had not bean favour- 
able, as Only a small number of trees were put under cultivatitaii. In 
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consequence of a veiy small quanti^ of bsood lac betng obtainable ; 
453 trees on as acres were opemtea onior kc at a coat of ftt«S-0| < 
which yielded lac valued at *5-8-0. A connote laUaie in thio coO'* *J 
necuon lesnlted thuyear alto in the Warora Kange. 

15b. For the year 1896-97, (paga 18— Moithero Circle} it was 
reported .—-The opportunity given by the caneeJladoD of nearly all |{ 
the lac leases in consequence of the forests having been thiown 
to all-comers in search of edible products, etc., was aeJaed 
to undertake propagation by departmental iwency. The remarkable 
financial success scored by the Rewah Suite in the exploitation 
of lac proves beyond doulM that the business is capable of very 
mat expansion in this Cirele, e^fiecially in tha Mandla and 
Jubbiilpore Divisions, in the Satpuia portion of the Narsinnur 
and lloshangabad Divisions, and in the moister parts of the Bstu! 
Division 

In Mandla nothing could be done as seed lac was not procurable 
In Jubbiilpore exp* riments were successfulh earned out m the 
Marwara, .^hora and Jubbiilpore Ranges In Damoh 800 and 
palas trees were sown at a cost ot Rioo. In Saugor experiments, 
costing R4-1-6, were tried in the Jaisinghanagar, Jainuta.i and Ona 
forests, the results so far being satisfactory in the first two forests 
and a complete failure in the third. In Betul work ivas undertaken 
on a considerable scale, although without expenditure , but the long 
drought that prevailed and hot winds proved fatal when the insects 
had made some progress. 

159 For the vear 1897-98, (page a7 — Southern Circle) it was 
reported — In the Chanda Division, 11 is reported that the lac experi- 
ments snowed very unfavourable results. Trees 84, over two acres, 
were operated upon at a cost of R 1-4-0, the lac obtained being 1 seer. 
Want of brood lac pi evented more trees being put under cultivation. 

The Forest Divisional Officer believes that this industry has a goodr 
future before it, if fostered by caxe and supervision, to the want of 
which he ascribes past tailures The matter will receive more 
attention. 

Berar* ^ 

160 The following senes of letters and reports give the Latest 
available information regarding the expenments performed to extend 
the production and trade in lac m the Hyderabad Assigned Distnets 
(Beiar) : — 

Coj»ir of leUer Ko, 217, dated the 9th Jtdy 1894,fPomthe 
CeaeervatfHf of Foreste, Hyderabad Aeetaned JHaMeiu, 

t6i. 1 have the honour to thank you lor your demi-ofliotal Cir- 
cute Ho 1. dated 3rd January 1894. and for the ktam theiein 
given regarding the advantages of lac culture 

1 beg, as requested, to put up a memorandam noting the informa* 
ttoB 1 have been able to collect legardlng lac m Bmi;» giving my 
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opinion on the subject and detailing action taken and proposed to 
be taken, in connection with the extended culture of this valuable 
minor product of our forests — 

Enquiries regarding the probagaiton of the lac insect and the 
present sales of lac from fierar nave been made on the Inspector 
General of Forests' demi-ofiiual Circular No. i, dated 3rd January 
1894 

16a It appears there 18 little or no culture of lac in Aitfraoli, 
A kola and Buldana,and there are no facilities for starting the culture. 

Royalty * In the Ellichpur Division there is a considerable export of lac ; 

as the royalty levied does not exceed 6 pies a seer and R978-7-6 
beinf the collection of the last year, the outturn must hrve been 
near 800 maunds In the Melghat Forests of this Division there 
are facilities for cultivating lac in the hre-protected forests on 
Palate Ptpal, Ber and Kuiam trees, and it is proposed to start work 
through the Kurkus, an aboriginal race, already accustomed to 
collect lac 


Vrotiti 


** There seems to be no reason, why the price charged for lac 
should not be raised 

163 “ In the Basim Division lac is found in the Kinwat Reserve, 
and the right to collect has hitherto been sold by auction In 1893 
the right was auctioned for Rao onlv, but enquiry shows that the 
export certainly amounted to 40 maunds, so that even at Ellichpur 
rates R50 should have been reahxeri 

** The presence of forest villages of Kols and other wild tnbes 
in Kinwat render it easy to extend the culture of lac, and it may be 
well for one or two seasons to pay for cultuie and collection, and 
sell the outturn in bulk departmentally 

164 In Wun Division there have hitherto been only nominal 
returns from lac in State Forests, though a certain amount has been 
collected ant) sold in the forests of leased villages. 

** Since the receipt of the Inspector General's Note a collection 
of lac has been made, and Mr, Mansukh Rai consigned it to 
Mtssra Ernsthausen d Co.. Calcutta. The consignment consisted of 
3 maunds s6 seers of stick Isc, noted as and quiuity by the Agents 
which sold by auction for R87>9-6. Deducting the carnage by rail 
to Calcutta, agents’ charges and commission, the net amount resized 
was Il73-i5'0 or about 8 annas a seer against 4 anws a seer for 
which the stick lac sells locally. 

*' It is proposed to cultivate lac m the Kelapur, Anjankher and 
Lonbehel fire protected reserves of the Wun Division, where there 
are facilities as to suitable forest growth and labour for cultivaiiOQ 
and Collection 

165. " As to Berar in general it may be said that lac has hitherto 
received no attention, that there are faalities for extending the 
cultivation and collection of this valuable product, and that apparently 
sales of lac should rise to many thousands a year within a com* 
psratively short penod of time. Whereas in Berar we ^ve so 
many resenes under recuperation which at present give no dimet 
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returns, the culture of lee may eneble ue to create e new aource of 
revenue, and at the same time incceaae wage-eamtng m the wilder 
and poorer parts of the country 
'* Four points are . — 

It /. — No land has hitherto been set aside for lac culture, and y rei i o#l i- fi 
only the outturn of spontaneous production has been iffSBStSS' 
exfKirted. 

Slid, -There appear to be facihtiet for largely increasing the ’ 
producuon of lac, but I cannot estimate the probable 
area or ouiturn. 


^rd — I can give no figures as to the annual ratio of Increase. 


4/h —The culture of hie oiiW affects the least valuable part of our 
forest growth, and 1 know of no objections to extended 
and systematic cultivation of lac 


i6^ ** tocondjMon<« under which cultivation might be carried 
out 1 fear no agents uould be ready to start work in the malarious 
forests on the Tajiti and Penganga rivers, but if they are, very easy 
terms will be given provided such agents will undertake to produce 
a certain minimum amount of lac or in lieu pay a minimum sum 
per annum by way ot profit " 


Sr«ii»«„ dmt*d 9dth JTaif 1997, on Loo CiilrMr« and daten in Bnmr bp tho Cm- 
oorvator of WorooU, Hyderabad Aomlpnad JHotriets. 

167. The most extended etpenments as to lac culture have been B ylaw jo l' 
made in the Ellichpur Division and a memo (enclosure No 1 EftpJSiMsili 
(set p 250)) on the subject, by the Deputy Conservator of Forests 
in charge, is attached 

In the Amraott Forest lac culture has only just started and it 
is too early to quote results The yearly sales from old lac are 
ml 

" In the Akola Forests culture is being started in 1897-98. The 
average annual receipts from naturally grown lac are only Rsf-8-0. 

**In the Buldana Forests lac-beanng trees are few in number and 
lac culture could not pay. 

The Basim Forests are most promising as to lac cattnrek A 
note tm subject by the Divisional Officer is attached (enclosure 
No. s (f« p. *56)), 

** In the Wnn Forests the progress to date is disappoinliiig. A 
memo (enclosure No 3 (tee p. 257) by the Divisional Officer Is 
attached. 

168 “In the years 1891^-96 and 1896-97 the early sains were 
heavy, but the later ram failed and from Septmber onwards ia each ^SSSSSm 
year there was drought. lose culture seems to demand normal 
moistnre and during these two years the 1^:94-95' experiments which 
promised success have laded. The lac sales have, as might be 
expected, fallen off. 
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^ The receipts for all forests in Berar were 

R 

189-^-94 a . a . 567 

1894- 9!; «... . . 2,489 

1895- 96 . . a . . a 2,052 

and 1896-97 will be worse. 

“ I believe, however, lac will pay and experimental culture will 
be pushed ” 
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Enclosure No i 

Note on Lao 6 ^ Mr R M WilliamBon, Deputy Conservator of 
Forests f EUichpur Division. 

169 The details of the species of trees experimented with and 
the expenditure and revenue from lac are given in the 4 forms 
altiiched. Form No i (see pp. 252-253) shows the lac cultivation in 
1894-95, 1895-96 with species of trees in each range 

“ The Rangers rcpoit that the largest percentage of success was 
obtained on Pa^as (Butea frondosa) and Ghatbtr (Zizyphus 
xylopyra), but no definite figures are available, small success was 
for some reason met with in stocking trees of other specits, the lac 
spreading a short distance and then dying off This may have been 
due to climatic causes 

“Form No 2 (^ee p. 254) shows the expenditure on depart- 
mental cultivation and collection of lac with the price at which it was 
on the spot (it, at certain centres ) in Bairagarh .ind Gugamal 
sold by tender Reserves in 1894-95 and 1895-96, respectively 

170. “ The departments collection of lac was not entirely from 
trees deparlmentallv stocked in the two >ears, but included some 
from previously existing sources This and the fact that the lac 
does not spread ver) far m the first year after stocking and con- 
sequently does not give immediate return for the expenditure, render 
impossible any useful comparison of the figures of expenditure and 
revenue as quoted in the Form. A greater length of time must 
elapse before a definite estimate of the possible financial results can 
be made 

“Form No 3 (tee p 255) shows the total revenue from lac in 
Gugamal and Bairagarh Reserves from 1893 to 1895-96, whether 
departmentally collected or bv purchaser 

“ Form No. 4 (tee p, 256) shows the revenue from lac from CIII 
Forests paid at the forest sale depfits at the rates noted respectively. 
It is ^ported as stick lac and is understood to sell in EUichpur market 
at 4-5 annas per seer, the supply being eagcrlv bought up. whereas 
the lac collected departmentally and sold by tender for the whole 
—fetches only Ri for 9 seers, in the case of stick, lac, and Ri 
for 4) seers, in Ae case of seed lac, in the Reserves. 

171 ** As to the futnre prospects of the lac cultivation it is to be 
hoped that as the vesults of artifieial cultxvation make themselves more 
maiked (the lac spreading in the course of nature to smroniidmg 
trees as well as on the actual trees stocked), and as greater skill is 
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attained in the. process of attaching the be* that a miiich lafger 
return will be obtained Mnch .depends^ howeveTr 0& tip cost of 
collection and the price obtainable. Ht^ierto db* wagoe paid for 
collection of seed lac lias vaned from 1 1 annas to t annas per seer, 
while for seed lac a has ranged from s annas 'a seer tsi Ri wr 
5 seers k is hoped that hnna for sbek be ahcl s| annas lOr 
seed lac may be found sufiicient. 

171 "Also, as stated in pangntph s, the prices obtained '^by 
departmental sale leave much to be desired* As an experiment the 
District Forest Officer this year refused the only tender received 
(the same in amount as that last year) and has decided td sell stick 



lac from the Reserves tr the open market in moderate quantities 
by public auction Unle**s l>etter pi ices can be obtained the mafgin 
of profit will remain vei) small. The experiment is, how*ever, only 
commenang and u is too soon to form any accurate idea as to the 
future results. The experiment Is, however, in. the District Forest 
Officer's opinion well worth continumg 
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Slatmofi fhming Salt of Sni-ltc and Stick-lac in Bairagark and Gugamal Rturvnftom 1893-94 to 1895-96. 
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FORM No 4 

J?evenue from Lac {stickAac') in f ^93^94 t^9S‘9^ 


Year 


1893-94 

i>9lws 

1895-96 


Quantity. 


Rate 


Revenue 


13 Cart loads 
ag Bullock loads 
34 Donkey loads 
545 Head loads 
1 1 Cart loads . 
30 Bullock loads 
I a Donkey loads 
809 Head loads 
13 Cart loads 
IX Bullock loads 
6 Donkey loads 
814 Head loads 


I 


Hap 

303 6 o 


1 394 £ o 

I 

I 

! 384 8 o 


Total 1,1,082 4 o 


ENCLOsuas No a, 

JlTofa of» Lac in the Basim IHvieion by Mr, C. H. HaldanOi 


Ihiialti of 


JHvieianal forest Officer^ Baaim JHvieton, 

173 ‘‘The monopoly to collect lac in the Kinwat and Marwadi 
Reserves was sold in 1893 by auction for Rao and Ria, respec- 
tively, but It was noticed that tlie Reserves could yield a very much 
larger quantity with culture Consequently in 1894-95 its culture was 
undertaken and the insect attached to 4*650 trees in Kinwat and 
j, 434 trees in Marwadi, the work costing R7-3-0 and R15, respec- 
tively. The result in the former case was a success as the figures 
given below will show, but not in Marwadi owing to the small 
extent of * /im<sT ' on which the insect is usually found in these 
parts. 

“ In 1895-96 propagation was only undertaken in Rinwat where 
it cost Ri 5-8-0, but the yield was com par ativelv poor owing to the 
excessive diy heat of the last hot season by which the insect was 
almost exterminated as was seen from the collections made in June 
last. 

“ Of the other areas* Gahuli alone, where culture is contem- 
l^ted ^jus season, the lac insect is noticed to a small extent. 
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rfgakrly made and reinlta recorded in a separate nofte book aapplted 
to each Ranger for the purpose I think the lac cultivation wiH be a 
pacing concern in the Wun District,'^ 

Cevitral India and Butipntana* 

177 Very little is known regarding the production of lac In these 
regions. That there must be a considerable trade in the product is 
abundantly demonstrated by the high perfection to which the art of 
ornamentation with lac has been carried 

178 Forsyth {Highlands of Central India, published i8*j2) 
alludes repeatedly to the substance and the trees on which it is pro- 
duced The following passage from that work may, therefore, be 
read with interest — 

** Stick-lac of commerce is deposited bv an insect on the 
smaller twigs oi several species of trees among which Butea 
frondosa, Schleichcra tnjuga and Zizyphus Jujuba are the 
principal The twigs are broken off, and sold as they stand, 
looking like pieces of very dark red coral About twenty pounds 
will be procured annually fiom a tree, so long as any of the insects 
are left on it to breed But just as often as not the improvident 
wild man will cut down the whole tree to save himself the trouble of 
climbing. The inborn destructiveness of these jungle people to 
trees IB certainly ver> extraordinary , even where it is clearly against 
their own interest, they cannot appirently refrain from doing wanton 
injury A Gond or B>ga passing along a pathw ly will almost cer- 
tainly 1 and apparentl) unconsciously, drop his axe from the shoulder 
on any young sapling that may be growing by its side, and almost 
everywhere young trees so situated will be found cut half through 
in this manner The stick-lac is manufactured iiiio dye lu consider- 
able quantities at a Factory in Jubbulpore, established b> a gentleman 
(Mr. WllllRine) who has long since retired, after realising the suc- 
cess so well deserved by his remarkable foresight and enterprise. 
'I he agents of this Factory penetrate the remotest corners of these 
jungles in search of the raw material , and the development of this 
profitable business, during many years of patient and fair dealing 
with these timid savages, is a valuable example to those who would 
follow Mr Williams' steps in the development of the many latent 
resources of these regions ” 

Tuiniab% 

179. Although the art of ornamentation with lac has been carried 
to a ^^ery much higher state of perfection in the Punjab than in any 
other province, ilie production oF, and trade In, the crude article has by 
no wf."* attuned the eame position of impoitanoc as in most of ibe 


C. 


( 78 ) 



LeJj»9r. 




Lu liidtttfcnte. 


(G. tr«l«.) 



otfa«r provmcea. It migbit be viewed to die Punjab •nateiltHodiict, 
which ia taken full advantage of in tlie i^genoni faiduftrieat wbereaa 
with Bengal, the Central Provinces, andAsaam it hu tom alftmtthe 
earJieat tinses of Bnush commerce been looked upon a« a valuable 
item for foreign export although one which it bat Indifiefeiit}/ udiited 
by local industries, 

iSo One of the earliest writers on the pQa}ab may be said to have 
been the late Mr H. Badon-Powoil, 0.1. E, who (in fait E€mnmu 
Products of the Punjab, /ddd-yx) gave an Inttructive sketch of the 
trade in this substance. The following passages nu^, fherefore* be 
usefully recorded here from that great work — 


Baurnfftit tak«m/rpm thn nffna-h9oh tf fJk« J Cao wmls Frodueit of As 
jmt jsse, bp H. Badsn PowstL* 

i8i. **Tbe lac insect is found more or less all over India ; in the 
Punjab it is universal, and there is scarcely a district which does not 
exhibit a sample. 

** The lac exhibited is almost exclui^vely the produce of one or 
other of the three trees *pipar (Ftcus reiigioaa), *dhak' 
(Butea frondosa), or ‘ber' (Zlxyphus Juiuba). The d&ah 
^cimens have been sent from hangra District, and also from 
^purthalla The ' ber ' lac is the commonest , a is mnch produced 
in the Ihang and other distncts, where tracts of waste land are , 
covered with the wild ‘ ber / , 

iSs Having given a statement of the process of formation Of lac ' 
and lac-dye, etc , Mr. Baden-Powell remarks: About the end of • 
March the lac resin exudation is complete, and the femto insects ’ 
within are glued down by it to the tree The oval body of the insect 
becomes of a deep red colour , if at this stage a little piece on tto lac • 
incrustation a twig is broken off, the insect is perceived, asa Jittibbag 
of red liquid (ahich yields the dye), and the place where the wood w 
the twig has been punctured bears a snow-white mark, as tf the 
place had been touched with a point of chalk. 1 have reouwod 
an entire piece of lac incrustation from the twig, and obMtfved 
the bark underneath covered with these little while dots, bne in 
every cell and one under every insect ; under the mtooOcope 
they clearly appear to be specks of a semi-crystalline saline efflopM- 
cence, at the place punctured by the insect " Ibe proper Stage to 
collect the lac (if intended to produce dye) is when the inaeci; is iOF 
the stage of being like a soft red sac. At a later suge it lays its eggs 
under its body, which is glued down the resin ; imn tbeiefpre-fhe 
eggs are hatched, they have no means of egress save bj 'ewking 
through the body of the mother, which they do, feeding the while on 
the red colounng matter contained m her body which U thus 
consumed When the young insects have legnlarly eaten throisgh the 

* Thh work was written as a Catalogue of the Lahore CxhibitioaeliSeS. 
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body (irho of course dies under tbe operation) they pierce 
Iho isesinouss coating and escape. This occurs about the month of 
j[tt&e> as soon as the first ram clouds nther, and the lac which is 
collected after this yields veiy liitle colouring matter Two gather- 
ing are usual, however, one about March and one in October, or 
tether later, up country " 

1F3 When the lac is first gathered, it is picked oCF the twigs with 
the insects and all on it , m this state it is called ' kacha* or * kham 
lakh this lac is treated with water, and thus the colouring matter 
IS extracted By this process the concretions of lac get broken up 
into grains or small fragments, and this forms the Makh dana,' or 
seed-lac , in this state it contains no colouring matter beyond what 
IB indigenous to the resin The third or clarified kind of lac is 
called ' chapra lakh or shell lac (' chapra,* a shell) Sometimes 
the seed-lac is merely melted into lump lac, which is used to make 
bracelets of.” 

184 Mr Baden-Powell next gives an interesting communication 
from the Rev. J. 8 Woodetde of Kapurthaia relative 10 the lac insect 
from which the following passages may be abstracted — 

** About three years and half ago, or in October i860, the Rajah's 
Oudh Agent sent up a man from Ikanna with about three maunds 
of the lac, containing the insect ” ” The Oudh man remained 
some 18 months at Phugv^ara and instructed the man now in charge 
in the science of lac cultivation. He says they took the lac from 
the vessel in which it came, put it into detached portions, tied up in 
little bundles of grass ” These bundles were tied to the larger 
branches of the dhuk tree, and as the insect appeared, it found its way 
out from the bundle on to the branch and soon made its way up the 
smaller branches where it commenced its operations. This was in 
November There seems therefore to be two seasons for Us labours — 
the cold season and the rainy season,— the one commencing in Novem- 
ber and the other in June I he November crop seems complete 
in Februarvi and the Jane crop in September It is not gathered, 
however, till the insect leaves it for the succeeding season ” 

I The next writer of importance on the lac production and trade 
of the Punjab may be said to be W. Coldstream, Esq., I.G.8. 
Ihe following review of his opinions may be, therefore, usefully 
given •— 

Puaaag^ fr^m Shm Indian F«l TI , 1890 April 1881, 

prpn 918 mnO 819, on the Prmductton of Ztmo in Moahimrpur I>UtHot, 
Bg W Coldstream, Esq., 108 , CommUHonmr 

185. “ The district of Hoshiarpur lies between the Beas and Sutlej 
Rivers Its surface is, roughly speaking, half plain and half occupied 
by 4 be outlying ranges of the Lower Himalayas, corresponding to the 
Siwalik ranges east of the Sutlej. It may, therefore, be called a sub- 
montane district Lac is produced in all parts of it, at least in the 
plaiSS and m the valleys between the hills. It is more abundant ia 
Hkt latter, 
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"Ii affecU chiefljr the JSeri (ZizfpbnMj^^vbl^ M4.JBtUr 
(AcMdM arabica). 

“ It IS found lor example, cm six apedea 0f PictfS* The bus 
produced by the varicui trees differs in quality. The lac produced 
on the Zizyphus is deemed the best, and neat to k comes that 
produced on Strni, Ktkar and PtpaL 

186 “ There are two seasons for production^ — Febmaiir to April 
and Julv or August The crops are collected in June and October or 
November Tl^e «:ame tree is said not to pioduce two crom in the 
same ) ear The autumn nr October crop is considered tne more 
valuable of the two 



** 'Fhe aiuiicial propegation dlac is understood by yery lew per* 
sqps, but seems to be occasionally practised. The method adopt^ 
is to tic a small branch with the insects on it on the tree which it is 
desired to affect- The writer has found it very easy to propagate lac 
on Btn trees in this manuer I'bc twigs containing cells of the insect 
u ere tied on to the trees m July » shortly after the new swarm appeared 
and spread over the nearest hraikches of the tree There appears, i nliiry t w 
however, to be among the people a great dread of the tree being in- 
junously affected bv the spreaa of lac upon it, and this is prot^ly 
the reason why pro^jagation is not earned on to a greater extent. In 
cutting lac off a tree, a fciv twigs containing cells are allowed to 
jremam to furnish a crop for next jear 

187. There existed a deep and widespread prejudice among 
Hindus against having anything to do with lac This was particularly '"•Taaoe 
strong among the Bhabras (called in other districts Sarams). Lac 

was considered a kind of disease or leprosy of the tree, and to be an 
unclean substance Its red colour and its animal origin are sufficient 
to account for this prejudice It has disappeared, to a great oxtuat, 
within the last ten years, owing to the great value which lac acquired 
in the market. There have been, of recent years, many disputes in 
the Civil Courts as to the relative rights of landlords and occu- 
pancy tenants to take the lac from trees growing in an eatato. The 
quesuon was not discussed at the time of the Revenue Settlement of 
the district in 185a, lac having then but a small marketable value. 

188. **The crop of lac on roadside trees is sometimes sold by 
Oovemment to a contractor, who is allowed to cut off twigs 'and 
branches of a certain thickness In 1876 the lac on the roadside 
trees in Unah Pergnnnah was sold for more than R400 The crop, 
however, vanes much in quantity from year to year, as does also the 
value of lac in the market." 

1 89. Lac in the Gurdaspnr district in thos described. ** Of lac in f gHjasgt r 
the diBtnct there is abundance It appears chiefiy on the JfVrw and 

bert tree, the insect in the course of time nuning the tree. A great 
deal of lac is collected during the months of January and Febraary 
in the Banon Bagh near Dinanagar, and as much as R 4 S^ k> R500 a 
year is paid to Sirdir Di^l Singh of Majitha, who is the Manager of 
this common on behalf of the towns people. The trees are lopped, 
and the branches, after the leaves have b^n beaten off for loader, 
are collected and the lac scraped off. This is boiled and punfiod 
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Until it has baen broog^ht into a marketable state/’ — {Punjab Gaz<t~ 
teif, Gurdaspur Dtt/rtc/, iSpr-gs, pagt lao,) 

Bombay and Bind* 


’mm 


1 90. Bombay —Very little can be learned regarding the lac trade 
of Bombay and Sind, As already remarked (paragraph 3), the 
lac" of the East India Company would appear to have been very 
largely obtained from Western India Where that came from is diffi- 
cult to understand since at the present day Bombay draws its supplies 
mainly from the North-Western Provinces and Oudh, both of stick- 


lac and shell-lac Of the former the Rall-bornc Trade Reports show 
an annual supply of a little over 1,000 maunds earned by rail to the 
Bombay Presidency. 

191. The Gazetteers, Administration and Forest Reports, say 
practically nothing regarding lac. The following passage may, 
however, be here quoted : — 

Kaira and Paneh Mahali, — “The only industry of special 
interest is in Dobad. The Lac is produced in small quantities in 
Dobad and largely in the forests of the neighbouring States of Ah 
Rajpur, Udepur, and Devgad Banya. 1 he thief Lac-yiclding trees 
arc the Ptpla (Ficus reUgiosa)) the Khakhra (Butea ftron- 
dosa)» the Bordi (Zisyphus Jujuba), and ihe Kusamb (Scblei- 
chera trijuga ) 

“The lac IS collected by Bhils and Naikdus, who, either for grain- 
or cash, sell it to the Bohora or Vania grain-dealers, at from id to iji/ 
a pound (Ri-8 to Ra a maund), who in turn sell it to town traders, 
almost all Musalmans of the Shia or Dandi Bobora sect. When it 
comes to the traders, the lac is in a raw state sticking to bark and 
twigs. To separate the lac from the wood the whole is pounded with 
wltSTsmiieB. stones and winnowed In this state the powder lac, Kanja, is stored; 

its price in ordinary years varying from lor. to i6r for 40 lbs. 
(Rj to R8 a mound )t the cheapest coming from the ptpla^ khakhra, 
and bordt, and the dearest from the kusamb trees. Of the whole 
supply only a little is locally worked up into lac braceleta. Of the 
rest in ordinary years about 5 tons (a8o mounds) go to Ahmedabad 
and 7j tons "(400 mounds) to ^ilam In Ahmedabad the lac 
IS used for colouring leather, and in Ratlam for making bracelets. 
^{Bombay GattUetr, Vol, IIl^w Kaira and Punch Mahals^ ^^ 79 f 
page 2^ ) 




191. Lac in Sind , — A useful paper has been communicated by 
Mr Q M Ryan, Deputy Conservator of Forests, dated Karachi, 
‘18th July 1896. A few passages maybe usefully abstracted in this 


place — 

Trees on which Lac iofound.^*' Babul (Acacia arabicaK 
ATan/i (Prosopis sptcigera), bar (Zizyphus Jujuba), rirm 
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(Atblzzia Lebbek), i^yan (Ficus beufslsiirt^, fstsaruif 
rramarix g^alllca) are the tmea od which Lac my be aeea ia the 
IVovuice. Most of it« however» is cdieoted fioia the Mul which 
grows gregariously along the Indus, fomiiig dense forcalB. JCandt 
in plans Is also greganous, but the insect does not wmUy affect 
this tree under su^ conditions. On Kandt^ it is found about i a to 

14 miles south of Hyderabad alow the left bank of the Fuleli, 

chiefly where the two species and Mul aro laiatdt and 

occasionally in the Khipn Taluka ia Tharaad Parkar. The insect 
does not appear to be known on this tree at ail north of Hydeiabad. 
On ber, sirus and banyan, it is seen mostly along road-itdea and 
banks and canal banks There is one banyan just below the Hyder- 
abad Gymkhana on the road-side which bears a splendid crop every 
cold weather." 

193 Crops of Lae, — " There are two seasons for gathering La«« 
one being in the cold weather and the other in the hot. The cold 
weather crop la commenced to be gathered when the northerly winds 
set in in November, and the gathering continues till January or 
February. The hot weather liArveating of the crop begins with 
the setting in of the south-westerly bree/es in April and lasts till June. 
The latter, though not so plenbful, it a better crop in value than the 
former, realising as much as Kj per maund more. The crop on 
the banyan (Ficas bengaleostsL however, is an exception. Its 
cold weather crop is both more plentiful and valuable than the 
summer crop. In order to secure a supply of Lac for the following 
year, some of the incrustation, containing of course the live iaaects 
not >et fully developed, is left on the branches of the tieea at the 
time of gathering The period when the insect is like!} to be ready 
for swarming out of the incrustation ti well known to the gatherers, 
and about a month or so before this most of the produce is collccied, 
while the remainder is left behind on the branches to form a nncleus 
for the succeeding crop Those insects left on the trees swarm out 
and cover the tender branches in January and July for the two crops, 
respectively ” 

194 Culttvation of It is during these months that it is 

possible to extend the area under T.ac by artificial means. Small 
branches, covered with the incrusuiion are cut off and tnmsfened 
to tender and succulent branches of other trees, in perhaps a totally 
different locality where Lac does not exist In malung the tianafer, 
care has to be taken to place the cot off branches, beamg the 
incmstation, on the crowns of the tree intended to bear I^c. in 
order that as soon as the young brood swarm out they may find 
yoBiig and tender shoots to attach themselves to and may Mt all 
drop off on to the ground " 

In consequence of the increased value of the snmmer eropi, and 
in order to secure a more plenttful supply then, a larger propmon 
of the incrustation is often left on the trees in the cold wcatfaer than 

15 gathered, which was the case this year (1896) 

195 Amount of Lac colleeied--^^* In the forests north of Hyder- 
abad, each babnl tree, it is computed, )]dds 7 to 15 sdfi« The meet 
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on which the insect ib found are of all sizes, varying from i to 6 or 8 
feet in girth ; but the insects confine themselves to the young and 
tender branches only of the trees One can generally tell a Lac- 
beanng tract, because of the ground underneath each tree being 
strewn wiih cut-away branches, the Lac from which has been 
removed ” 

** The banyan fields the largest quantity of Lac, one to two maunds 
per tree, strux gives one to one and a half maunds, and her about the 
same as hahuU namely, 7 to 15 sdrs It is only in the Sekhat Forest, 
a tract about 20 miles north of Hyderabad, that Lac is seen on 
/amansk" 

Mr, Ryan then continues — 

196 Injuries to Lac — Fortunately, there are no insects in Sind 
which attack and destroy the Lac, as in other parts of India the only 
injury to which it is exposed being climatic '' 

“If the rainfall is above the average, as in 1894 (z<;j , 1026 
inches in Hyderabad), and if floods in the Indus at the same time are 
very heavy, the excessive moisture in the soil and atmosphere brought 
•about by these conditions affect the crop somewhat injunousl) A 
moderately moist season seems the most favourable for the propaga- 
tion of the insect But conditions are so \cry unsettled, owing to the 
vaganes of the river caused by the present embankment system, that 
no seasons scarcely arc now alike A contractor, who makes a large 
profit in one year and who pays Government a belter price for the 
next season's crop in expectation of another good crop, probably 
loses a large quantity of his preceding profits by a failure of the 
subsequent crop.*' 

197 Will Lac Cultivation Pay — “ This is not a difficult question 
to answer, for knowing the area actually covered by Lac and having 
the value realised from the farm annually, it becomes a simple 
arithmetical calculation The area under Lac in the forests of the 
Hyderabad Division is estimated at 3,000 acres, and the value realised 
in 1895-96 is ^7,560, which gives a net return of Rj-ta-o per acre, 
or more than Umber and firewood or cultivation " 

“ It would be advisable under the circumstances to cultivate Lac, 
and to set apart a certain area in each forest for maintaining an 
annual supply, and when it is found that the firewood and timber 
demand can be fairly met, the area under Lac might further be 
augmented " 

198 “ In the Jerruck Division the Lac-beariog area has been ex- 
cluded from the working plan, and the same arrangement might be 
adopted for Hyderabad as well as forests in the Thar and Parkar Dis- 
trict It is a mistake to suppose that the depredauons of the insect in 
Sind damage the tree on which it subsists to any appreciable extent. 1 his 
would be the case probably in a region where the rainfall was moder- 
ate^iand where forest growth owed its existence to ram ; all or a very 
gneat deal of the life blood, j e , sap, would soon be extracted by the 
multitude of insects on the branches in such localities, and in time 
the tree would possibly succumb. In Sind, however, there is so nmeh 
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moisture in the sub-ioil, in the riverain reservei espedally, that the 
6 ddui, in spite of the lax ahich it has to pay ia the shape of extrac- 
tion of sap, and constant lopping of sssaii bmaches*. does not seem 
to be much injunously affected. Most of the Lac-beartng trees are 
useless for timber, but they are nevertheless very huge, being 6 to 
8 feet in girth with a splendid leaf canopy* There are forests in the 
Hyderabad District which have been yielding large supplies of Lac 
for the past 28 years and more without any apparent injury to 
them.” 


Madras, Mysara Coory* 


I99 Lac 16 comparativelv mile produced in South India* and the 
industry of omanii »iiaiion with ifiat product is but imperfectly under* 
blood, except in one ..i iwo isolated locdlitus One of the earliest and 
to this day perliaps ihe most cornpioie account of lac m this Presidency 
ib that written by Dr Biiohanan-Hamilton a hundred years ago. 
7 'he following passage may, therefore, be reproduced 


wa 

ANpCOOnw, 


Passages taken from ** A Journey from Madras throttyh the 
countries of Mysore, Canara and Malahtar, hy Franols 
Buchanan, Esq., M D {But hanan Hamilton), relume /, 
page 238, Jtdy 17th. 1800, 



200 ** The people who manage Ihe Lac insect, in the hills near 
Nandidurga, are of the caste called Woddaru , and for the exclusive 
use of the trees they pay a rent to Government The tree on which 
the insect feeds is the fala, which is nearh related to the Saul of 
Bengal, or the Shorts of Gacrtner, and perhaps the VatiCE | 
chineDSlS of Itnnaeus t All the trees that I saw here were small, 
not exceeding eight or ten feet in height , and their growth was kept 
down by the insect and its managers, for this size answers best 
The tree, left to itself, grows to a large size and is good timber. For 
feeding the insect, it thrives very well in a dry barren soil , and it 
18 not planted, but allowed to spring up spontaneously as nature 
directs It is often choked by other trees, and destroyed by 
bamboos, which, by rubbing one against another, in this arid 
region, frequently take fire, and lay waste the neighbouring woods. 
By removing all other trees from the places where the Jala naturally 
grows, and perhaps by planting a few trees on some other bills, 
and protecting them from being choked as thev gradually propa- 
gate themselves, the Lac insect might be raised to any extent on 
lands now totally useless, and never capable of being rendered 


e Madrai Manual of Adniinntratton, Volonc 1 ., 1885, page 314. 
t f kia M Sborea Talnra, which Mr 1. Qamfron to hb ^ Foteat Trees of 
Myoore aod Cborg ** calls 1 ha Lac Trea or — G, Watt. 

C. I49i-X5tt- 


( 85 ) 


< 

The Agricultural 


Lac {lAlfh) and the \ChapUf //f. 


mbie. In Kariika^ or from about the middle of October to the 
laiddle of November, the Lac is npe. At that time it sarrounds 
almost every small branch of the trees, and destroys almost every 
leaf. The branches intended for sale are then cut off, spread out 
on mats, and dried in the shade. A tree or two that are fullest of 
the insects, are preserved to propagate the breed ; and of these 
a small branch is tied to every tree in the month Chaitra, or fTbm 
about the middle of March to the middle of April , at which time 
(he trees again shoot out >oung branches and lea\es The Lac dried 
on the sticks is sold to the merchants of Balahari, Gutti, Bangalore, 
etc , and according to the quantity raised, and to the demand varies 
in price, from 5 to 20 Fanams a maund. This is what is called 
stick~ldc In my account of Bangalore, 1 have given the process for 
dyeing with the substance, which, after the dye has been extracted, 
is formed into seed and thell-lac” 



SOI The account given in the Gazetteer of Mysore and Coorg 
[published page 164) is an abbreviated version of Dr Buchanan- 
Hanflllton’s paper and need not, therefore, be given here. But 
Mr J. Cameron m his Foresi Trees of Mysore and Coorg [published 
sSgf) furnishes interesting particulars which mav be regarded as 
bringing our knowledge of the lac production and trade down to a 
recent date Mr. Cameron’s remarks will be found under Shorea 
Talura, page as, as follows — 

Mysore confined to the deciduous tracts of 
Loo ill the maidan. Abundant in the Anekal, Closepet, and Nund)droog 

Mysore Taluks, where the propagation of lac has been actively taken up by 

the Forest Department In the first named Taluk, Mr. Bapu Rao, 
the Assistant Conservator of Forcbts, Bangalore District, is extending 
the propag^ation of both the tree and the insect ver} rapidly. ,.Lac 
being in great demand, this action cannot fail, in the course of a few 
years, to largely increase forest revenue The method of propaga- 
tion IS to fasten small bundles of twigs, with young insects upon them, 
on to the upper limbs and branches of the unaffected trees." 




"Burma. 

203 In the introductory chapter (pamgrai^ 2) it wRl be seen that 
a quotation has been given from John Huyghen van LInschotan'a 
account of his explorations ui the East (1596 A.D.) in which a 
rderence occurs to the lac obtained from Burma. *'The men of 
he says, (where the best is fonnd, and most trafiqued with- 
all) doe call it Treck,* and deale much therewith by carrying it into 

• !• th« orord Ttetk here sivca the eameas the modern Bwimm ume Cheik ? 
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Ficus religlosa and other figs, Butea frondossi Zizyphus 
JuJuba^ etc., and is sometimes so crowded on the stems that they 
are seen incrusted, as it were, with pipe-hke mass half an inch 
in diameter or more, made up of the closely-packed cells of the 
* lac insect ' The finest * lac ’ comes from Siam and the Shan 
States vtd Rangoon, and much is also collected in Assam and some 
parts of Bengal ” 

Mason specially states in his original work that "lac is not 
formed extensively in the British Provinces of Burma though very 
abundant in the Shan States adjoining.'* 


ExCraet from the British Burma Gazetteer , VoU /., 1880 f 
page 41 S» 

Wmloflae. so6, "Zar— ‘Though lac appears amongst the exportation from 

the province, and in no small quantities (1,335 cwt 1877-78), >etby 

far the greater portion of this is imported from Burma and the Shan 
"Stales In 1874 the Forest Department commenced the cuUnation 
and imported insects from the north, and in 1876 the lac nurseries 
at Ma.ga-ree near Rangoon were formally declared to have been 
successful, but the success was short-lived The principal market 
IS Calcutta ” 


Copy of let ter, dated the 2GthJ‘une 1894, from the Conner^ 
vator of Foreata, ff eatern Ctrclc, Burma, to the Inspector 
General ofForeatSw 

207 "With reference to your demi-official Circular No. i, dated 
3rd January 1894, on the subject of lac, 1 have now received answ'ers 
from my Divisional Officers to whom reference was made on the 
subject, but they all say that so far practically nothing is done in Lac 
in this Circle. 

Mea. “ The only people who have been in any way connected with this 

industry are some Chins in Laungshe township. Yaw Division, and 
600 viss (of 3*65 lbs ) or about 19^ cwt have been brought out this 
year, which sold for R55 per 100 viss (about Rxy per cwt,) atSmbyn- 
gym and Minbu " 


Copy of letter No, l€ 77 - 8 JB- 8 f dated the 2 Gth Beptemher 
1898 f from Mr. A. Smythle8| B.A., O^^dating Coneervator of 
f^oreata, Weetem CiroZe^ Upper Burma, Mandedap, to the 
Inapeetor General of Foreete, 

2oB "With reference to vour No, 3213—170, dated aoth July 
1S961 on the subject of 1 have the hopour to inform you that a 
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few more particulars can be added to the demi-effikiial letter^ dated 
the s6th June 1894* but nothing of any real lmpjutaikOe» 

1 he Forest Officer in the Upper Chindwia writes as 
follows 


*'The only lac industry that I have heard of in this Dmsion 
is that m the Fmbon Circle, Banmauk Sub-Uitlsioii of the Katha 
Distnct 

“ The forest from which the lac ft broughtJs at the head waters of 
the Chaungyi Chaung which rises between the Kalat and Saitapba 
Hills, It is a stretch consisting of Jmgytn Tamalun (DalbOTKift 
OUveri), Taungthaby* end Ikahy^gyt (Bugwift q >4 trees mhced 
with Bamboos The hills on which the lac insect is found are 
known as the Thandaung and Pedaingdaung Every year in the 
months of Thadmguit TasaunspoMm and Nadaw the villagers of the 
Pinhon Cirde proceed into the utrest to collect the lac, felling trees iad 
breaking off brancht s to get at it , the usual outturn is from ico to 500 
viss, but ever) 4 or 5 vears the lac uisect swarms and the ooltum rises 
to about a, OCX) viss I'he ^ac is brought to Fmbon and sold to traders 
at the rate of 25 x^er \oo viss, delivere<l free at Hmegon on the Maze 
about 12 daings Iroiii l^inbon The Mi.agers pa\ iiul\ at Fmbon to 
the Mau&i Pure '•ter 12)2 ptr cen* ad valor tm 

“ A little ot this lac IS iomcumcs brought into Tammu vtd the 
Chindwin wlare it is '•old for d\ting cloth 

“ The Porcst Dtliccr in iht 'Vaw Dim*!!©!! reports that about 1,000 
viss (i \iss=3 65 lbs ) of lac vas brought to Mon\wa during the jear 
where it is sold for R25 per 100 mss , tin middleman's profit is al^ut 
R45 per I 000 viss , the lac is collected from ih* end of bepteraber to 
the end of P^ebruarv, and it is found 011 Shorea obtusa and Shorea 
siamensis." 



sappir* 


Extract from the IHary 0/ Mr R M, Kavanagh, 

ant Conaervator of Foreeta^ for the week ending 
Sihh Fehmary 189f, forwartied by the OflMating Con- 
ierratt^r of Foreste, Wedtem Vircie, Upper h nrma ^ 
Mandedaym 

S09 The Thandung range has forests of a similar nature with 
a little teak here and there, and wherever Ingyin (Diptoroearftttt 
tuberculatus) forests appear the lac insect propagates itself. 

** The present mode of extraction is in my opinion rumens, for 
the custom is as follows — ^ 

The villagers of Fembone, Shelihgih Tit-tone, Tache, when they 
hear that lac is more or less plentiful, up tbev come and cut off branelMs, 
leaves, etc , and take all they can get, so that after the^ tme left there 
is little or nothing remaining , whatever has been left by cfonoe t^es 
fully four years to repropagate itself, so that Government only gets 
revenue to any extent, once in four years, were this area leserred and 
the insect propagated aruficially as well as naturally and the area 
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ilivided into block by block under a fixed rotation, Govemment woald 
get a steady annual tncoine." 


Copy of letter \o. 707-47 A , dated the 28th June 1894, from 
B ' the Optctating Conservator of Forests, Eastern Circle^ 
Upper Burmd^ to the Inspector General of Forests to the 
Government oflndia^ 

sio, ^'With reference to your demi-official Circular No i, dated 
3rd January 18941 1 have the honour to report that lac is said to be 
largely exported from Western Karenm. The Deputy Conservator of 
Forests, Southern Sban States, has not been able 10 visit that part of 
the country this year, so is not prepared at present to give any de- 
tailed mfonnation in regard to the Lac industry there. 

** The only other tract of country where lac is reported to 
be common is the Fyinulwin Sub-Di vision of the Mandalay District, 
and the adjQimng plateau of Thowza and Kalagwe in Hsibaw 
State. 

Paopsass of From this tract it is reported about 70,000 pounds were exported 

•sport. through Maymjo m 1890, and the quantity has steadily decreased 
to about 60,000 pounds, the quantity exported last year. 

Sort plantf. **ln this tract it is collected chiefly from the smooth leaved 

species of Ficus, such as F. religiosa, F, Rumphii, etc., from the 
Ftndeik (Dulbergia cuitrata) and ftndatkpyn (Dalbergia sp,) 
which are common in the Shan plateau. It is also collected, though 
not to a large extent, from the Pankbtn (Butea frondosa)- 

** It fetches from R7 to R8 per 100 lbs. in Maymyo and R9 to 
Rio in Mandalay 

**No attempt is made to foster its propagation and the collection 
IS carried on in a haphazard way In the rains, when the crops have 
been sown aud there is nothing pariicalar doing in the taungyaa, the 
men go out to collect. Only a small number ot persons are engaged 
in the business In a village of 10 houses not peihaps more than 
I to a men. They say it does not pay them to go in for the work 
regularly, and that they merely collect it to supplement the returns 
from their taungyas Near Thibaw Mf. Copeland saw a good manv 
Fkus trees on the roadside with lac, which apparently no one took 
the trouble to collect. 

“ It will be seen that the information received so far gees to show 
that there 19 no great field for extending the Uade in as far as 
this Circle is concerned.*' 

Si I. I'be most recent writer on Burma, vtz , Mf. M Ferraro, gives 
Iflic the name of Chetk, but he speaks of it as brought into the pro- 
vince b) the Shan traders. He gives full particulars of the Burmese 
lacquer trade, bat makes no mention of lac mdustnes. From this 
circumstance it may be marred that lac is very little nnderstood in 
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Burnui though it is proboble a highly lacrativo tado ttighi ho 
organised in the product. 

Eevinut rtahud on lac from Stalo Fomh^ 

I. Bengal — ^The statement given below shows tho q^Muatitf ol 
lac reinovod from the Reserve and protected^ foiesis in Bengal and 
the revenue realized thereon dunng the last five years recorded In 
the Conservator's office 


Quantity ' Value 



iSoi'OS 

1895 

1M97 

1897-98 
1898 19 


2 Assam — Mr J. A. MoKes, the Conservator of Forests, believes 
that the lac exported from Assam is nearly all collected from culti* 
vated crops of Cajaniu tndicus and gives the following statement 
showing the revenue realized from Government forests on lac-mahal 
during the five years 1894-95 to 189S-99 — 


Year. 

Revenae from 
lac-mahal. 

Revenue by 
•ale of lac. 

RsMAEKa 


R 

R 


1894-95 ... - 

54 



1895-# «... 

6 S 


* By sole of 20 

1896-97 . • . • 

*7 

... 

seers* 

1S97-98 . • • • 

•• 

... 


1898-99 « 

... 

•• 


Total . , 

133 

4 

1 




3. North- Western ProvimeeM and Oudk^ Oudh Crr^ The Coni ^ 
servalor of Forests, Oudh Circle, leportcd that the revenue realhed| ^ 
from lac in the aeveal Divisions of his Gucle for the years 1891^5 ^ 

a iwd'isu. 
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to 1898- 9, was as follows: 1894-9^ R80, 1895-95, R35, and 
1898-99 R295 making up a total of R400 only. There was no re^ 
venue realized m 1896 97 and 1897-98. 

4 Burma —The two Upper Burma Circles and Pegu Circles, 
Lower Burma, furnished reports that the revenues realized from lac m 
the Circles are as follows . — 


o (Northern Circle 

Upper Buima, ^Southern Circle I 
Lower Burma, Pegu Circle 

Total 


jl 894 - 9 s] 

1895-Qfi 

1896-97 j 1897-98' 

1*89899 

Total 

! R 

R 

R ! R 

R 

R 

. 3*8 

757 

5'6 1 3 SS 

207 

2 »i 53 


33 + 

292 j 188 

8 

1,085 

uilL 

240 

92 ' 20 

4 

083 

! Ql>2 

J 

jL 3 V 

900 1 560 

1 

219 

^921 


Full particulars ot the revenue tctIiz d in the Northern and 
Southern Circles, Upper Burma, are gi\cn b\ the Conservatois in the 
following statements — 


Upptr 
Burma 
(1) Noriharn 
Clrola 


(i) Northern Circle, Upper Burma 


Year 

Division 

Lai in 
visa 

Keven e I 

1 

*894-95 ■{ 

nhamo • • • 
Mu • • • 

3,RiS 

1,600 

R 

286 

32 


1 OTAL 

5418 

318 

i 8 j 5-9<5 I 

Bhamo . • 

Katha . 

Mu • 

Lpper Chindwin . 

8,77* 

200 

4 100 
104 

65s 

4 

82 

13 


Total 

1 *3.* 75 

1 1^1 

189697 ^ 

Bhamo . 

Katha ■ 

Mu • • • 

6,744 

lOO 1 

400 

S06 

2 

8 


Total 

7.344 

1 5*6 

1897-93 . 

Bhamo • 

4.745 

355 

i8f)8-99 . 

Bhamo ■ • 

4.157 

307 


Total of 5 years 

1 

34.739 1 

2,153 


Rem ^KKs 


Aitual quantity collected at 
R; S per viss 16 Licenses, 

estimated at 100 viss par license 
at Ra 


Actual quantity collected at 
K7-& per 1 00 visa 2 I icensea 
e«>timated at 100 viss per license 
4I Licenses estimated at 100 visa 
per license Actual quantity 
collected at Ria-8 per 100 visa. 

Actual quantity collected 1 
License estimated at 100 visa 
4 Licenses estimaiod at loo 
\ iss a license 


Actual number of viai collected 
at R7-R par 100 vi>8 
Actual number of visa collected 
at K5 per 100 viis. 


Note —No licemea were loaaod to coUact lU roorvod fpcocta. 
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5. Ctnfral Pmincet —{i) The Conservator of Forests, Southern 
Circle, reported that the totsi revenue realized from lac in the 
Government forests of his Circle during the last 5 years (t895>96 to 
1899-1900) amounted to Rji,35i. He remarked that nearly half 
this amount was derived from the Raipur district alone, where the 
right to collect lac is leased out, and it would have been about 
R4,ooo more bad no remissions been made. Three Divisions, vtt., 
Bhandara, Nagpnr-Wardha, and Sambalpur, showed no revenue at 
all from this source. 

(a) From the Northern Circle 848,984 was realind daring dm 
past fire years, ws., 1894-95 to 1898-99. The amooms reaheed fnm 
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different Divisions durii>g the period is given in ihe following 
statement *— 



Mr £ £. Fernandez, the Ofliciating Conservator, also furnished 
figures showing the quantity and value of lac e\ported from the 
Central Provinces — 


I tJUANHlY AND VALl L 01 L\C EVPORl LD hROM 
! CENTRAL PROVINCES 


\ EAR 

SticI' 

L LAC 

Shellac 

Toial of both 

KINDS 


^uantit> 

Value in 

Quantit> 

Value in 

Quantity 

Value in 


in nid« 

K 

in mdt 

K 

in mds 

K 

i 8®4-93 • 

76,125 

19.69,736 

1,137 

57.477 

77.352 

20,27,313 

i 8 v 5-96 

79.843 

30,36.000 

>,591 

87.903 

81,434 

31,33.903 

1896-97 . 

64.»74 

10.58.869 

3.499 

1,30.885 

66,673 

11.89,754 

1897-98 • 

48.686 

6,63,347 

3.443 

1,48,910 

52.139 

8.13,257 

i8q8 99 • 

38.064 

4,80.556 

1.649 

61,835 

39.7 >3 

5.43.391 

Total 

306.S93 

6a.oS.508 

10.J09 

4.87#oio 

3'7.aoi 

66.95.51S 


In his report Mr, Fernandez made the following commentory 
wMch n very important 

(i) The value of the lac sold from the forests of the circle is 
almost esclusively the value of leases granted for the right 
of collection, so that it excludes cost of collection and 
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transport to the lallwa^ and the ptoAit of the etfdAeBAn, 
whereas the figures given for export from whole Pfovince 
lepreseot the prices on the imlwex- oompftfton the 
former figures should be multiplied hy at least 6h 

(a) A still further allowance has to be made for a fair compaiason. 



The Provincial figures include lac from the ItCwah State 
and Central Province Zamindaris (iall of them epeOially 
adapted by their climate for the production of lac on a large 
scale) and from Jagin and Malgnsari-laDds It would not 
he too much to say that under the most unfavoutable cir- 
cumstances the production from these sources will always 
be at lea&t eight times that of the Government forest axeu* 


(3) In conaequence of the free concessions granted on account Of 

famine in 189697 and 1 897*98 lac was almost clean 
stripped off from all our trees, so that even propagation 
was rendered extrcmeiy difficult. Hence the great falling 
off after 1895-96 

(4) The climate of Nimar is too dry and hot and that of the 

greater part of Saugor too cold to be favourable for the 
production of lac. These two districts contain more than 
one-fifth ^f the Government forest area of the Circle. 


(5) When all is said and allowed for, the net value of the lac pro- 

duced in the Government forests of the Circle and paid into 
the Government treasury should, under the attention which 
18 now being given to the matter and provided meteorologi- 
cal conditions are normal (which has not been the case 
during the entiic quinquennium), reach an average annual 
figure of R 40,000. 

(6) Lac IB a product the theft of which is extremely easy to effect 

and as difficult to detect Without such thefts out receipts 
from lac would be R 60,000 instead of R 40,000. It is, 
therefore, a matter for consideration whether Government 
should not levy a duty on lac produced elsewhere than in 
Government forests in order to recoup itself for the thefts 
committed by private land-owners and those who Ukc on 
lease the production of private lands la order to be able to 
steal the lac from surrounding or adjoining Government 
forests.” 
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6. Berar —The revenue realized on lag from the Government 
forests in 1894-95 -^as Ri,924, in 1895-96 Ri,^88, in 1896-97, R866,* 
in 1897-98, R386 and in 1898-99, R467 amounting to the total of 
R4,93I for the past five years 

7. iSf/iJ.— During the past five years the total revenue realized on 
lac from the forests in the Sind Circle was R34,64i. The aihounts 
realized from the three Divisions are shown below — 


Ybak 

Revenue realized from lac 

Hvdeiabad 

Division 

Jerruck 

Diviiioo 

Thar and 
Parkar 
Division 

Total 


R 

R 

R 

R 

1894-95 

8,100 

300 

77 


i 89 S ‘96 

7*350 

367 

370 

8,087 

1896-97 

54 >o 

*33 

564 

6,107 

1897-9^ 

8,100 

.. 

645 

8.83s 

1898 99 

2,550 


5«5 

3 .«S 5 

1 UTAL 

31,000 

800 

2,241 

1 

34 .t' 4 < 


WHERE 
STATE 
FORESTS 
GET NO 
REVENUE 
FBOM LAC 


COVPLBTB 
SEVEN UE 


Bombav, Madras and other Circles than those given above re- 
ported that no revenue was realized on lac from Government forests 
From the reports abstracted above it will be noiiced that during 
the past five years ("1894-95 to 1898-99; the amounts realized are^ 


from — 

(1) Bengal ... , 

<2) Assam . . • 

(3) Oudh . • . • 

(41 Burma (Upper and Lower) 

(5; Central Provinces 

(6) Hyderabad Assigned Districts (Berar) 

(7) Sind • • • • . 


R 

- 1,504 

• >37 

. 400 

3^921 

• 50,335 

. 4 , 93 * 

. 34.641 


Total for 5 years . 95,869 


.making a total of R95,869 realized from the Government Forests io 
India during the past five years. The average for a year calculated 
from above is R 19, 173-8, that is, Government get annually less than 
R 30,000 oul of an annual export of upwards of R 1,40,000. 
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CBAPTEB IF. 
MANUFACTURE OF LAC. 


2 1 2 y alive Lac Factory.*— So many persons have written on 
this subject that it mav seem almost superfluous to attempt a new 
version of so old a storv The twigs with their iacTUStatioita of lac are 
brought from the forest to the factory They are broken into siiort 
lengths — * ‘stick-lac’*^ by hand or by machinery This is neii cnithed 
either by the ordinary gram-mill* worked by one or two hands 
(chakri or fania} or by rollers driven by steam power. The produce 
is next sifted and assorted by various contrivauces^ the resolliof 
three substances : — {a) fragment^ of wood (used subsequently so 
fuel), ( 3 ) fine dubt nhich consists of dirt and minute fragments of 
lac known as khud (a miviure sold to the makers of bangles, toys, 
etc ), and lastly granular lac known to the trade as " seed-lac." 

213 Washing Su'd-lac —The next stage is to wash the seed-lac. 
This IS done at the f>maller native factories by placing the seed-lac 
w'lthin large circuhr stone troughs and covering il over with water. In 
this condition it is, as a rule, left for 14 hours After having soaked 
to the dcs.red extent a man or woman stands within each trough and 
(while hoMing on a bamboo placed convciiicmly for that purpose) 
twists the body this wav, and that while pressing every particle of lac, 
again&t the roughl) hewn surface of the stone trough As a result the 
so-called cells of the lac are broken up, the seed lac being reduced to 
a smaller and more uniform slate of granulation The water becomes 
at the same time of a deep purple claret colour This is the lic-dye 
or lake which has only to go through certain further stages of mani- 
pulation to be reduced to the well-known cakes — the form in which 
It appears, or, to be more correct, formerlv apf)eared, in the market 
In separating the washed lac from the dye a fine powder is obtained, 
which consists of dirt and minute particles of lac This, when dried, 
IS sold under the name of Gaud, and is like the Xhud nlilised 
by the manufacturers of lac bracelets. 

a 14 Bleaching Seed-lac —In some parts of the country, mofa 
specially m localities where regular lac factories do not exist Imt 
where the artisans prepare the lac required by themselves, a slightly 
different method of purifying seed-loc prevails For example, a 
correspondent in Hoshiarpur in the Panjab sends a description of the 
process pursued in that district in which the lac is boiled in water 

C. I49I>X5Z1. 
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containing SaJjt (crude carbonate of soda) and Suhoga (bom). 
This interesting account has been given under Chapter VI (page 
335) and should be consulted. 

So, again, from Hala in Hyderabad, Sind, information comes that 
the lac, after it is scraped off the trees, gets dried in which state it is 
purchased and ground in a mill-stone. After which it is washed and 
purified with potash {khar) water. One-quarter of potash to four 
seers water will suffice to purify 10 seers of lac. It is then dried 
in the sun.” Of Jaisalmer, it is said that the seed-lac is ''put in 
the water of sajjt and washed by the hand sometimes it is washed 
by the water of lodh (Symplocos racemosa) and borax The 
small pieces then become clean ” From Jhallawar State it is reported 
"After the lac has been well- rubbed up in water containing a 
little alum, it is strained through a cloth Fresh water is then added 
and treated in the same way until the water ceases to become of a 
reddish colour ” 

The question has been raised recently by some of the larger 
dealers in shellac, whether the Nati\e system of boiling the seed-lac 
in carbonate of soda did not much more effectually remove the colour 
and even bleach the lac than the simple trituration method already 
described But a further point has also arisen, vie , whether the 
shellac ultimately prepared from chemicilly washed and bleached lac 
IS as good as that produced from the lac that has been washed in 
water only. 

315 Loss of Profit in Lac Dye ^It might be almost said that 
the greatest calamity that has as yet overtaken ihe lac trade was the 
discovery of aniline dyes From being the chief product, lake has 
declined until it is now of no value whatever Not many years ago 
the dye might have been said to represent the manufacturers’ profit. 
At the present day his greatest difficulty is to discover a convenient 
method of getting rid of this useless bv e-product 

By machinery the washing of seed-lac may be more quickly and 
thoroughly accomplished than by the process bnefly indicated as pur- 
sued where the lac factor) consists of a constant water-supply, a few 
hand-mills, a stone trough or two and other simple appliances, along 
with chief labour. But it is perfectly wonderful what can be done 
with even the most elementary knowledge of mechanical contrivances. 
In fact It might be almost said that to the present day (in the lac 
industr) ) hand labour in one or two directions continues to prodnee 
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MSttIts tluu tbe bigheal edentific tad enguiMfiiif tUil iiftvt hSM to 
accomplish* 

ai6 With tho washing of the (MoMoc tlw indvln^ 
lefen-ed to two distinct sections, twi., {a) tho saaitofoetiiit of ohoUoc 
(and all^the other forms of the featnooo ptodnot flisftirMli»lamdo}»«i»d 
(^) the preparation of the lake-dye. Althnngb^ oa ahreadg bfiofly 
indicated, the latter no longer &guros aa a conmorcial artktloi tbm i« 
auU a small local consumption of the dye. Xt may, tivn^dor^ be 
convenient to discnsa the fuither stagea oC mannfachUBa nadnsibe 
acctions indicated and to being tagether under each of tbeie a soloc- 
tion of the mesm useful and laterestiBg passages from the published 
accounts and olhcial cerreopondence available regasdaig each df 
these branches of th' tiade. 


1 -SHELLAC, BUTTON LAC, BTC. 

317. Xn a further passage it will be found that Mr D. Hooper has 
been good enough to furnish for this paper the results of bis 
chemical investigations with lac Although a knowledge of the 
chemical properties of this substance is essential to the full apprecia- 
tion of the methods of manufacture, it may be convenient to dia- 
C 088 here the various stages of manufacture usually pursued. 

After being washed the seed-lac is conveyed to sj^cially prepared 
drying floors. It ii there exposed to the atmosphere and Hgbt by 
which It 18 thoroughly dned and to some extent bleached. 

Ji 8 Mixture of Orpiment and BoMtn — According to the parti- | I^Mnsjf 
cular class of manufacture desired lac is now very often mixed with 
either or both of the following substances, mt , orpiment (or yeilow 
arsenic) and resin The latter is obtamed for the most pan from 
Canada (pine rosin). The former is procured in India and appa- 
rently serves mainly (if not entirely) a mechanical purpose. It 
makes the lac opaque, but at the same Ume imparts to it a rlrb pala- 
straw colour— properties charactensuc of all the finer grades of hand- 
made shellac Arsenic is not, however, employed m the mamfadiire 
of Garnet, Button and the other grades where palenese of colour io not 
so much demanded. The rosin seems to act the pact ol lowenag the 
mehuig pomt, in many indusuies a distinct ncoesaily. Its value, tfaeie- 
iore, la fully rccogmaed and a certain admutuie u not oidy admsoRUe 
by the rules of the trade, but few of the rtiellacs that ace zegnlaily 
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exported can be said to be entirely free from rosin. Since, however, 
the price of lac fluctuates very greatly and is in any case much 
higher than rosin, the temptation is ever present to raise the per- 
centage of rosin mixed with lac. This circumstance may be accepted 
as one of those that most readily determines the quality and value of 
lac During seasons of high prices, the admixture of rosin is often 
raised until it passes from the condition of permissible admixture to 
what might be called criminal adulteration. Samples of lac have 
been examined that contained from 50 to 70 per cent, of Canadian 
resin instead of the normal a to 5 per cent. 

The orpiment is ground to a fine powder by the janta (double- 
handed stone-mill) and it is a striking feature of the lac industry 
to watch this operation Women, for the most part grind the 
orpiment, and as often as not they have children alongside of 
.them playing with the blocks of yellow stone or perchance amused 
by lending their little hands to assist in throwing the stones into 
the mill The whole party are literally >ellow with the powder 
produced, and >et it is commouly asserted that no eyil conse- 
quences are known to be occasioned b) this dangerous looking 
occupation 

319 Referring to the practice of mixing arsenic with lac prior to 
its being melted into shellac, Mr E A Short of Angelo Brothers 
recently enquired ** 1 am anxious to know if there is an> substitute for 
arsenic fusible at or below the temperature corresponding to that of 
about 35 lbs of steam power. By the hand method the arsenic 
fuses into the lac owing to the high temperature of an open fire We 
want some substance, giving the same effect of}ellow colour and 
opaqueness, but fusible under the above steam-heating " 

Unfortunately the researches conducted at the laboratory con- 
nected with the Office of Reporter on Economic Products have as yet 
failed to discover a substance that could answer the part of orpiment 
in the shellac trade 

320 Process qf Melting —After the lac has been carefully mixed 
with the desired quantity of arsenic or quantities of arsenic and 
resin, the mixture is packed within very long narrow cloth bags. 
These are about 3 inches in diameter and perhaps 10 or ao feet in 
length. For one class of lac American drill is employed, for another 
a special cloth made at the Cawnpore Mills, and for a third two bags 
are necessar) one inside the other After the bags have been charged 
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with the lac they are conveyed to the fornaoe or lieeting room. For 
the purpoie of melting the lac, long ehallow fitea of coke or charcoal 
are employed. These are open in fkont and are peiiiapa three feet 
long, a foot deep, and have an arching maaonry roof that completely 
protects the operator's face from the glare of the fire that he hae to 
keep at a uniform temperature and glow. The hag charged with lac 
18 now drawn along the face of the fire, Hs weight being carried by 
bamboo npnghts at intervals, while at the hr end a short ittek has 
been tied at right angles to the length of the bag. The fomBaa 
operator sits on a little raised mnd platfoim to the immediata left of 
the fire and holds in his left hand the end of the bag. At the other 
extremity, one of hts mates aeize<i the cross stick and commencea to 
slowly but firmly twiat the bag The heat melts the lac and the 
squeesing of the bag causes a lontinuous ooztng from the portion 
exposed to the fire. Every now and again the foreman operator 
gives hu end of the bag a reverse twist which causes the portion from 
which lac has been expressed to coil round like a rope. Steadily 
the bag is drawn forward as poition after portion is exhausted. With 
the right hand the operator wields at intervals three weapons— «ne a 
long iron poker which has a wooden handle and a crook-like bend 
on the turther end. ith this the fire is every now and again trim- 
med Alongside of him is pUced an earthen jar full of water 
From this, by means of a wooden spoon, he every now and again 
spnnkles the floor in front of the fire which is so placed as to be a 
couple of inches below the bottom level of the fire. Over this floor 
18 sometimes put the smooth leaf-sheaths of the plantain stem, at 
other times the succulent leaves of the American aloe or more 
frequently still (especiall) in the more go-ahead factories), polished 
tiles have been placed. The third weapon used by the master 
operator is an iron scraper, also furnished with a wooden handle. 
With this the molten Uc, as it oozes from the bag, ia scrapped off 
a^d let fall on the damp floonng If not sufficiently cooked, it is 
again picked up and placed on (he bag to be once more melted At 
first sight it seems as if any person could assume the rdle of foreman 
operator to the gang of four or five who constitute the working party at 



each furnace. But a little more study reveals the fact that there is great 
skill in knowing when the lac has been cooked (as it is expressed) 
to the desired extent necessary for the particular manufacture in 
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Ml. Alhtropie Changis^Thert would almost seem as if the 
mpeated falling on a damp surface and re-melting that ensues had 
something to sa? to the peculiar merit of the hand as compared with 
the machine-made shellac. One might imagine some allotropic or 
physical change in the lac thus brought about since the skilled oper- 
ator can tell at once that the lump of lac he hands over to bis assist- 
ant will possess or will not possess the elasticity necessary to admit 
of its being stretched to a fineness of tissue paper. Chemistry has 
so far failed, however, to reveal any direct change as brought about 
by this dropping of the molten mass on to a damp floor and again 
and again repeating the piocesB* until the required degree of cooking 
has been attained. 

2 22. Stretching Skellae. — ^The next stage in the manufacture 
of lac is the various methods pursued to stretch the lac into large 
sheets of the fineness required In the more primitive factories this 
is done by placing a lump of molten lac on a plantain stem held at 
an angle of 60*^ to the floor. By means of a ribbon obtained from 
the cocoa-nut palm leaf or from the American aloe the mass of soft 
lac is pulled out along the plantain stem the operator holding the 
iibbon firmly in his hands and carrying it deftly along so that the 
lump of lac IB flattened out to a large sheet of uniform thickness 
throughout Recently the plantain stem has been substituted by 
porcelain tubes filled \%ith hot water and more recently still metal pipes 
of polished zinc. After the lac has been stretched to the utmost pos- 
sible on the inclined tube it is clipped ofi at top and bottom and given 
to a third workman It is earned off to a Lttle distance in front of the 
fire where a mat lias been placed for that purpose. Seizing the sheet 
between the toes, hands and teeth this operator stretches it to fully 
double Its former size and then laying it down on the mat (where it 
looks like a hide stretched to dry) carries it far iher and farther from 
the fire so as to allow each succeeding sheet to cooi slowly. The 
molten lac when handed to this workman is so hot that it would 
bum the hand dangerously of any person not accustomed to handle 
it The practised workman not only bolds it firmly and stretches it 
m all directions m the manner described, but he stands the while 
withm a few feet of the furnace so as to afford the necessary addi- 
tional temperature to faciliUte the stxetchng. 

213 Forms of Manufiutured Lae. — ^The next stage ts to have 
the sheets minutely examined and all dark coloured or dirt impreg- 
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nated portions broken out and the bdiftoce asaomod nceOadiag to 
^nritf and shade of eolour-:!^ oHMr words into Mcognisod trade J 
qtialities of shellac. The vanons qualitiea of shtUnc are known as 
« Fine Orange D. C-," “Livery/* “Kstive Leaf,'* etc. A pecaliarity 
of lacm^y be here mehtioned, namely, that WO portion can be regnisded 
as useless The parings and fragments at every stage of the shellac 
manufacture are thrown back once more on the ftoof of the inditing 
hirnace and are again melted and made into fresh ilteets. but at 
every stage portions are found that am unsuited for the manufacture 
of shellac bot whicfa are nevertheless quite suited for other indaslriCs 
and find ready cnoogli sale « special iattau. For osample, certain 
qualities of lac on being squeesed from the melting bag are allowed to 
drop on the plaatam leaf-sheaths or other smooth surfaces, in circnlar 
patches an inch and half in diamieter, in order to form the “ buf totr>lac " 
of commerce Only the finer qualities of seed-lac axe, as a rule, 
made into shellac owing to their paler colour. The more highly 
coloured lacs are made into thick dark -red sheets, known as “ garnet«> 


214 Cleaning the itelting Bagi. — After the melting has been 
completed the bags are boiled in alkali tn order to Temo\e the 
residuary matter, known as ktn or phog From this, two qualities of 
infenor lac are still procurable, narnel), that which is removable from 
the texture of the bag itself and the other the contents of the bag 
These two substances are made into thick circular slabs, perhaps 
BIX inches in diameter and an inch in thickness. In this form they 
are sold to the makers of sealing wax bangles and other such articles 
The bags are finally washed, repaired and returned to be used 
again and again until no longer serviceable 


2x5. Method of Selling Lae.Sy way of Concluding Ifala brief 
sketch of an ordinary native lac factory it may be interesting to men* 
tion the manner in which lac transactions are often conducted. The 
ffsiders mt tWo and two, the One facing the Other. They }om hands 
and place a cloth over the hands, the bargaining being done by n 
system of symbols in pressing the fingers. 

safi. The foUowmg passages may be now given from some of the, 
standard works on this subject with a view to amplify what has been 
Stated and to make known the slight local modifications of the system 
that here and lliere prevail 
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itn* Extract from the BUttiatieoi Reporter for 1870, Vol. ir*t 
pp 406 - 7 . 


The manufacture of shell-lac is an entirely distinct process. It 
has been mentioned above that after the colouring water containing 
lac-d\e in solution has been taken out of the scouring-tubs, the seed- 
lac, from which the dye has been extracted, remains at the bottom of 
the tub ThiS seed-lac. now of a golden-brown colour, is taken to a 
store room, dried and sifted so as to separate the very small particles 
known as malammd^ which would ignite during the process of manu- 
facture into shelMac. Malammd is afterwards sold at A lo per maund 
to the local Idhtris, or lac-workers, who make it up into bracelet 
and ornaments of various kinds. Seed-lac, then, which is to be 
made into shell, is poured into long bags about two inches in diameter 
made of American drill, and taken to the shell-lac manufacturing 
house, a long shed fuU of small chulds or fire-places for burning 
charcoal. A brass cylinder filled with sand or some heat-absorbing 
substance, inclined at a slight angle to the ground, is placed within 
easy reach of each fire place. A bag full of shell-lac is fixed horizon- 
tally on rough trestles before the fire, while a man and a woman, 
Bitting one on each side of the fire-place, twist it tight and keep it 
turning bnskly until the substance of the lac melts and oozes through 
the interstices of the drill into a shallow trough of aloe leaves placed 
under the bag. As the mingled resin and wa\ drop into the trough, 
the man, while still turning the bag with his left hand, stirs the melted 
substance in the trough with a wooden ladle, which he holds in the 
right hand, so as to thoroughly amalgamate the wax and resin He 
then lifts a ladleful of this simmering paste on to the cylinder, and 
spreads it lightly over the upper end A second woman stands ready 
here holding in both hands a strip of aloe leaf, with which she draws 
down the melted lac in a thin coating over the surface of the brass 
Directly this is done the man cuts cf! the upper and lower portions of 
the sheet with a pair of scissors, and returns these ends, which are 
too thick for commercial purposes, into the trough of melted lac, 
where they are worked up again in the next sheet. The woman then 
takes up the sheet in both hands, stretches it while still supple with the 
heat in front of the fire, and lays it down as finished The object of 
the stretching is partly to reduce the thickness of the sheet and partly 
to pull out the small wave4ike furrows which are impressed on it by 
the fibrous surface of the aloe leaf. While doing this it iS not uncom- 
mon to see the Ur<(on women, who are very intelligent workers, lift the 
hot sheet to their mouths and bite out any foreign substance, snch as 
dirt or sand, that may appear m the semi-transparent yellow surface. 
The staff of workers is the same at every fire-place, viz , a man and two 
women The average rate of wages is an anna and a quarter per day. 

**The h^rd, bnttle ^eets, now known as shell-Uc, are taken after 
they have booled from the manufactunng house to the store-room, 
where they are broken into small pieces and packed after careful 
aorUng for transport to Calcutta. The refuse left in the bags is taken 
out at intervals during the process of mauuteture and moulded 
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by the hand ^nto rough cakes called /Wrnr which tee told for local 
use at B4 per maund. 

*' A special variety of shell-lac, very puie in aiiality but rather 
darker than the favourite shell-lac of co»merce, naa usually been 
produced by the Ranchee Lac Company. This variety is known 
to the market under the H S L mark, and the Company ht^ve 
recently been engaged on a contract to supply it aLthe rate of B48 per 
maund." 



2M. Extract from BMctia Ko. 0 of the jittriouttural Depart- 
ment of AB»am*-A Note on the Lae Induetry of Aeeam, 
by A t\ Baeu* Eeq,f Aeeietant MHreetor* 

Shell and button lac is tnanufactared in small quantities m Sib- 
sagar and at Mr, Maokonzil^ Factory, Rajpor Esute, Cachar. The 
process of manufacture is the same as followed elsewhere The 
crude lac is first crushed And sifted to free it from woody matter It 
IS then subjected to a long course of alternate wdshing and drying, 
until the resin is thoroughly free from colouring matter. The lac, 
called in this stage ued~lac^ is then put into a long cloth bag which 
II held and slowly turned over a charcoal fire When the resin inside 
the bag has melted, it is squeezed out bj twisting the bag, and is 
brushed off bv drawing it over the smooth surface of a piece of plan- 
tain bark Mr, Mackenzie mixes a small proportion of rosin with 
the crude lac In Sibsagar, the lac is washed in alkaline water 
(Jihdrpdnt) prepared from the ashes of the plantain tree at one stage 
of the long course ot washing lo which it is subjected* Occasionally 
the residue left in the process of dieiog with crude lac is melted and 
cast into cakes which are sold along with stick-lac , but they still 
retain some djeing matter 

" Another preparation of lac used in Assam is what has been called 
* boiled lac ' m some of the district reports. In the Assam Valley, 

It IS known as * Bhtri Laha * It is prepared by boiling stick-lac for 
some hours, until it becomes soft, and then pressing the softened 
mass into cakes It, of course, retains the whole of the d)e " 

Improved Methode with Steam Power, — When steam 
power 18 used the process differs frouv the every day native factory, 
main ly m magnitude and rapidity of action The principles involved ^ 
and the results attained are almost precisely identical. 

Crude stick-lac is passed between rollers worked by steam. 
There are usually three sets of these rollers in pairSy an upper aiid 
under roller with a sieve attached The stick-Iac passes frewa m 
feeder and is crushed by the rollers into seed-lac ” and at the same 
time separated from the wood by sieves. The broken lac falls from 
the sieves into a senes of small troughs arranged on an endless 
chain and is projected, as the chain moves, into a heap on the floor. 
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The twigs and fragmems of wood ste thrown of! on td a platform 
on the other side. 

The lac is now placed in a horizontal cylinder within which revolves 
a bar carrying arms, throughout its length Water is supplied and 
while the action ot the arms breaks the lac mlo very small pieces, it 
separates the colouring matter or lac-d^e 

230 The washed lac is now thoroughly melted in bags passing 
through metal Jacketed tubes heated by steam, and thence conducted 
into open shallow troughs, also heated by steam, where the melting 
continues and the molten mass is thoroughly stirred. When the resin 
has been thus sufficiently ''cooked" it is passed over carefully 
heated zinc rollers, somewhat similar to those used in making paper, 
and the sheets of shellac, garnet-lac, etc , by ao ingenius contrivance« 
are caught on bamboo poles and conveyed to a drying room, and 
ultimately packed in cases for export. 

S31. PoHUoti of the J^ac Trade , — Having thus bneflv nar- 
rated some of the more striking peculiaiities of lac factories, it may be 
useful to give particulars of the extent of the industry of lac-makmg. 

Mr. J E O'Oonor. {Ftnanctal and Commercial Staiuiics of BrUxsh 
InduL^ igoo) furnishes the following returns. 

Burnber of Lae Factories, 


1897. 1898. 


99, 100* 


North Wettern ProvkKca 
JtadOudh , 


Pemuuient , • 

WorUiig tcaaon only 


djj S9| 7‘| 59 »o»| «8| 

PiMONI EmPLOTSP 


■*090 

■.684 

3.001 

1.83a 

8.904 

3.814 

S.'»8 

3*5SS 

4,079 

.. 

80s 

1.347 

•>S3i 

«.5«5 


i.aoS 

595 

553 

7i5 

• 

j a. 83 S 

4.03' 

4.557 

4.'97 

1 

4.869 

5.019 

3.7aj 

4.086 

4.788 

7.838 


VaLVA op Paoovca 

4 L R . 167.03 iS5.74o| ipSiW ■II.97J S14.963 608,17s 389.601 7* 64 i, 749 [ 494.*»S 

23a. It Will thus be seen that the lac factories of India, of which 
returns are available, are located m two provinces, namely, Bengal 

C. 1491-151 1- 

( 106 ) 



Mg»r, 


';'Ta«aa l ^ 




Muniffmtturt ) 


Lac Indnatriai 


Ca WmH 


and the North-Weet Provinces. Furtbbr, thtt a tmf gveat expansion 
has recently taken place in the Bengal interest in tM industry. The 
value of the produce has been returned in tens 6f rupees and the 
average for the past three years shows an fndosirf ef elate on half a 
million pounds sterling Although there are no returns of the 
factones in other provinces of India, it is well known that lac is used 
up locally to a large extent Accordingly it might be safe to 
assume that the statistical returns furnished above very possibly 
express little more than half the value oi iht total trade. 



11. Luc Dye. 

>33 Of. U. 0. Dutt, in his Miaierta Aftdtca of tkt Hmiut {fago 
276), tells us that ** the 6aid lac-dye obtained by dissolving the crashed 
stick-lac in water is called Alakta It is used in colouring silk. 
Cotton coloured with this dye and pressed into flat circular pieces is 
sold in the bazars under the name of AUa and is used in painting 
the hands and feet of Hindu females," Ontt's work was compiled 
mainly from the Sanskrit authors and may be viewed therefore as 
expressive of the anUquity of the knowledge in this tinctorial agent 
It was due to the desire to discover a cheap substitute for Cochineal 
as a dye for the uniforms of soldiers that attention of Europe was 
first drawn to this substance. Although then freely recognised as 
by no means affording a colour comparable in brilliancy with 
Cochineal, lac-dye was recognised as being a good serviceable 
substitute that at least possessed the advantages of cheapness and 
durability^it is not afiected so readily by human perspiration. 
But when the aniline dyes were discovered a new state of affairs 
came into operation Lac-dye, even as a bye-product, cannot com- 
pare in price with the coal-tar dyes, and hence where durability is no 
criterion, lac-dye fell into disuse, and where price is no consideration. 
Cochineal was naturally preferred Between these two influences, 
therefore, lac-dye rapidly ceased to have a commercial position. 

334 The process of manufacture of dye varied to some extent 
in the locahues where it was produced according as destined for 
foreign or local consumption. Since some of the methods stand a 
chance of being forgotten, it may be desirable to place the more 
osefal particulars on record in this place against the time when a 
revival of the trade may be called for. It would, indeed, be contrary 
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all modern experience if no use could be found for a bje-prodnct 
of such ease of production. 

Bengal. 

235 The following passage from an interesting account that 
appeared in the Statistical Reporter ( Vol 11 page 406) expresses 
the system that was pursued about the )ear 1876 in Ranchee : — 

The process of extracting the dye is somewhat peculiar A 
woman stands in each tub on the wet seed-lac, and, steadying her- 
self against the wall with her hands, turns her body violently to the 
right and left, so as to keep the seed-lac in a continual state of fric- 
tion against her feet and the sides of the tub. At intervals the tub 
18 filled with water, on which the seecl-hc sinks to the bottom, while 
the dye rises to the surface and is skimmed off in shallow pans. 
This process is repeated at intervals, until the lac-d\e has been com- 
pletely extracted and the water poured into the tub shows no trace 
of colour A full day's work in scouring out the d\e is estimated 
to produce a maund and a quarter (102 lbs } of seed-lac from which 
the dye has been extracted For this an anna and a half is paid 
The d)e. which is taken up in the form of coloured water from the 
scounng-tubs, is strained through coarse cloth on a gently sloping 
platform with a raised edge Fragments of seed-lac, wood, and dirt 
that may have been taken up with the water out of the tubs, remain 
in the straining cloths, and this refuse is subsequently dried and 
sifted and sold as pank^ for R3 per maund The pure colouring 
matter, still held in solution by the water, runs slowly off the platform 
through a fine w'lre sieve, and flows in a slow' current, along a gradually 
descending series of zigzag troughs into a well, the mouth of which 
IS covered with a second sieve of still finer texture While passing 
along these channels the sediment that h-is found its way through 
the straining cloths falls to the bottom of the troughs, and a further 
deposit of sediratnt is left in the well From the well the coloured 
water is pumped up into a large vat, and at the end of the day lime- 
water 18 poured in to precipitate the dye. By the next morning the 
dye has settled, and is ready to be run out into boxes lined with 
cotton cloth and with small holes in their sides From these the 
dye is transferred to compressible frames containing strong iron plates, 
and reduced by screw press to solid sheets of dark purple dye about 
a quarter of an inch thick These are cut up into cakes and stored 
until dry enough for packing " 



Baeeage firom J. E. O’Gonop's note on Lae Manufaeture, etCf 

336 A good Account of the manufacture in accordance with the 
ordinary processes is given in the following extract from a paper by 
Mr K A. Crichton, of Ranchee, which was published id supple- 
ment to the British Burma Casette for iilh April 1874:— “The 
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gram » first placed under dektt, or triturated in tone other mtniier 
and water is poured or flows over it at the time of trituradoni the LApAn^ 
result being that the colouring matter passes from the gram* which 
remains of a golden colour, into the water 

** The grain is then dried and stored for making sheli-lac. The 
d}e containing water is run off into a val and allowed to remain 
there till the dye is precipitated, looking like dark mud at the hotloin 
of the vat The surface water is then run off, and the precipitate 
removed from the vat The water is first expressed by placing the 
precipitate in cloihs and allowing the water to pass away through the 
cloth 1* fames should be prepared, about i8 inches square, having 
compartments about i| inch square , the frames to be fitted with loose 
tops and bottoms, the whole susceptible of comprension. When the 
mudd} matter is tolerably consistent, the compartment should be filled 
with It and put mto a saew press 1 he water will then be expressed, 
and when the cake is firm, it mav be ihiown on a clean floor to dry 
thoroughly, and will be a cake of Uc-dye and fit for the market " 


Manufaeturt) 


l#ac Industries. 


(G Wmit) 


PoMagtR taken from Dr H M'Cann’s, jyyee and Tan» of Bengal f 
pagee 1883, on the subject of Lae. 


*37 Space cannot be afforded to reproduce Dr M 'Gann *8 paper 
in full Such passages as give local peculiarities only in the prepara- *^**********®“ 
tion of the dye are therefore gnen in the passages that follow >— 

138 ^'Preparation of the d\e — ^The following are the methods 
employed by the native d)ersof Bengal for preparing the dye from 
the crude stick-lac 1 hese may be divided into three stages — ( 1 ) 
the separation of the resin from the wood round which it forms an 
incrustation, (2) the separation of the dve contained in this (lac- 
dye) from the resin (seed lac) , (3) the formation of the dye into 
solid cakes 


I he first of these objects is obtained by pounding the stick-lac SsMratloa 
between stones, or grinding it in some way the resin separates fySmTroSdj 
readily from the twigs, which are removed 


“ The contained dye is then separated from the resin by pound- 
mg the resin into a finer powder and leaving it to soak in pots or 
troughs of water for penods varying from 6 to 24 hours Generally 
after the first uituration the powdered resin is left to soak by itself, li 
but sometimes it is rubbed conunually under the water toensurw the % 



complete separation of the dye from the resin, and fresh water is ' 
added at intervals When the dye and the resin are completely 
separated, the thick liquid containing the dye is strained oEf tbrougn 
a piece of coarse cloth, leaving the resin (shell-lac) behind. 

239 In order to obtain the dye in the form of solid cakes, thw 
liquid thus obtained is simply left to settle in vats, at the bottom ci 
which a thick sediment forms Sometimes a little tmo-wa/tr or 



ffutckltme is added to quicken the formation of this sediment , some* 
times a series of vats, generally three, one above the other, aie 
employed. The liquid is first run into the upper vat, where a sedi- 
ment is soon formed; the liquid remaiumg is then nm into the 
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wcond vat, where another sediment forms moie slowlf ; the liaoid 
from this is then run into the lower vat, where the piecipitatioii ot ail 
that remains of the lac-dye is ensured by adding a iina& quantity of 
Imt-waier (Birbhum, Manbhum) 

240. " The thick sediment thus obtained is then placed m wooden 
boxes and pressed into the form of cakes. The wooden boxes are 
sometimes lined with cloth to absorb part of the moisture The cakes 
are then dried by exposure to the air and cut mto the required size. 
These cakes constitute the lac-dye of commerce. In some places the 
dye 18 made into small balls instead of cakes (Lohardaga). 

241 “ Frequently the dye when required is prepared directly from 
the crude stick-lack, and not from the cakes of dye In Maldah the 
Collector reports that for this purpose the stick-lac is ground, and 
then left to soak in water for about su hours (or a whole night) in an 
earthen vessel about 12 seers of water being used for about 10 seers 
of the powdered stick-Iac The quantity or water is given as two 
maunds in another account. The lac powder is then squeezed and 
rubbM with the hand and 4 or 5 tolas of tajjimafi are thrown in whilst 
this 18 going on, and the whole is sometimes well mixed together by 
rubbing with the feet It is then strained and the liquid placed in 
another earthen vessel and boiled , afterwards 1 5 tolas of the strained 
powder of the bark of the lodh tree (Symplocos racemosa, Hoxb ) 
are mixed gradually with it, and it is left to stand for a day. The 
scum and froth are then skimmed off, and the liquid is strained 
through a cloth and is ^eady for use. The liquid dye thus obtained 
18 called bol Sometimes this liquid is further mixed with hot 
tamarind- water, prepared by mixing 2^ or 3 seers of tamarind with 
I maund of water. 

242 ** Lac-dye seems to be employed in various parts of Bengal 
by native women as a cosmetic for dyeing the soles of the feet, and 
the palms of the hand or lips of the fingers, taking the place of 
mehndi or henna (Lawsonia alba) which 15 almost universally 
employed for that purpose. To prepare this cosmetic, pieces of 
Btick-lac are bruised in water, and cakes made either of cotton 
(Murshidabad) or of the similar floss covering the seeds of the 
Mudar (Caiotropis gigantea) are steeped m the water, so that 
the fibres may attract the dye (Lohardaga). These are the cakes 
used as cosmetics either by wetting them and rubbing them on the 
hands and ieet, or else by soaking them m water and applying the 
water to the skin. Ihese cakes are called al/a (Miirshidabi^). 

243 ** As regards European capital invested in the manafactoxe 
of lac-dyt at the time when this report was compiled, menuon was 
made in the Collector's reports of the following factories -One m 
the Birbhum Disuict. that of Messrs FarquhtrsoA d Campbell, of 
llaiabazar, in which very little capital was invested in the pmpamtion 
of the dye, the principal business being indigo, several lactones 
at Sonamukhi, in the Budbod Sub Division of the Buidwan Distnct ; 
the ^ory of the Ranchi Lac Company at Ranchi, in the JLohsrdaga 
District, and two lactones at Dacca. In these* however, as well as 
m the larger factories at Calcutta, less and loss attenrioo waa being 
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Xhil process^ i^hich 1 watched m Jorhat, is typical of the Simplest 
form of use of the insect without other ingredients for dyeing 
purposes 

346 The articles usually coloured with lac-dye are cotton 
cloths and thread of every kind of material (cotton, silk, muga or ert). 
The use of the dye in the Assam Valley is confined to the Kachans, 
Mikiis and other non-Hindu tribes The Hindus have a natural 
aversion for dyes of animal origin ’ 

North-West Provincea and Oudh, 

Itxtract from the Gazetteer, Vol. XIV ( 1884 ), pp 214 - 5 , 

447 **The process of preparing the * stick-lac ’ of commerce for 
exportation is extremely simple , it consists merely in separating the 
lac from the stick, and dividing it into its component parts of colour- 
ing matter and resin Ihe stick-lac is first roughly ground up, and 
the stick (which consists of the twigs on which the lac is formed) 
sifted out The residue is mixed with water which absorbs the 
colouring matter. This duid is run into vats, where the dye precipi- 
tates ilselt The water is then dr.uned off, and the dye put into 
presses and made into cakes m which form, when drv, it is exported 
After the dye has been absorbed by the water, the residue, which is 
called * seed-lac ' is cleaned by sitting, filled into long cylindrical 
bags of cotton cloth (which are turned in front of charcoal furnaces 
until the lac melts), and then strained or forced through the pores 
of the cloth by twisting the bags The lac so strained is stretched 
over smooth cylinders to the requisite amount of thickness , it then 
becomes sbelMac, in which form it is exported. 

348 "Besides the establishments — at Narghat and Banaghat — 
of Messrs Jardine, Skinner d Co.i Messrs Sohoene, Kilburn d Co. 
have a large factory at Rukhaghat, and there are some score or so of 
native houses, large and small The industry probably employs, 
directly or indirectly, not less than 4»ooo people. ‘The total capital 
employed in the manufacture is returned (1881-82) at over 35 lakhs 
of rupees, and the value of the annual outturn has been calculated 
to be R 16,00,000 Almost four-htihs of the total capital employed 
18 represented by the four factories which are in Europ^n or 
Armenian hands '1 he industry is said to be suffering severely from 
the fall in*the price of lac^dye which has taken place in late years. 
(Report on the Railway-borne Traffic of the North-Western Provinces 
and Oodh for 1881-82, p 40) " 


Pmmpm laa«t» from Mr. Buok’s 2 >|fm atid r«n«. WS, P09— M-ffd 

8 49* Lac-dye is made from the watery infusion which remains 
after the trituration and washing of the suck-Iac. This is evapomted* 


* It Will be recollected that Mr T N Mukharji meattone boiling as practised 
in Bengal (Con/ f aoO — "WoH 
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to dryness and the residium made into cakes about a fticbea square 
and bait an inch thick. 

350 In these provinces lac-dye is chiefly Used Uk dyeing leatKer^ 
Bilk and wool. The process followed will be described widar the 
headings allotted to these industries. The dye is prepared for ess by 
being boiled m water , in some places it is merely soaked m walw 
with a little borax The colours it produces are red» dark-brown, 
and red-brown.” 




Centrai Proeiisoasu 

Paaaofrea taken ft^oan Mr. Russel's Manoffraph oss Vptftng 
Industry of the Control IhroHneeo for XdMSt pogs 19m 

351 *' Siick-Uc is the only form used by the dyers of the Centiai 
Provinces It is gathered by the jungle tubes who break off twigs 
and small branches on which incrustations have been formed and 
scrape them off the larger branches They sell it, as it is gatheredt 
to the Komtis or mci chants, who sell it to the dyers. The price is 
stated to be about Rao per maund The dyers place it on a board 
and pound it lightly with an iron rod in order to separate the wood 
and dirt from the lac in< rustation The lac is then boiled with 

Mh * bark and daita khar (carbonate of soda). For a seer of lac 

eight tolas each of lodh bark and dotta khar are used, and these 
will be boned in a gallon of water. After boiling for about two 
hours, It IB taken off and allowed to stand for three days A 
sediment has then formed, and the water is then strained off leaving 
this. The water is mixed with fermented tamarind juice and heated 
overa hre When it is hot, the silk thread to be dyed is put into the Lae 4 rib 
mixture and boiled in u for about a quarter of an hour, when It 
becomes thoroughly impregnated with the dye. In Chbindwara 
to one seer of lac, 5 tolas of alum, ao tolas of tamarind leaves and 
a tola of lodh b=irk are added I'hese ingredients are boiled together 
in water and the thread is dipped into the mixture and takes the 
colour The quantities given are sufficient for four seers of silk thread. 

The thread cusU R 1 a per seer and a rupee has to be paid for carding 
It Material for dyeing costs about 13 annas for a seer of thread, <3 
which the lac counts for 8 annas The silk is stated to lose one- 
fourth of Its weight in the dyeing process The cloth woven from 

a seer of dyed silk costs Rso. The silk-dyers state thnt they do 

not use aniline dyes owing to their fleeting character, which is 
nainrally a more important point in the case of silk than cotton 
fabrics owing to their greater v^ue. The manuiactiixe of red silka fas 
these provinces has been affected to a certain degree by thnimportalion 
of ready woven cloths from Benares, ^'hese are liatM to be cheaper, 
but less durable, than the cloths made in the Central l^ovinoen. 

The ailk-weavers say they make about Rio a mooth if in fall wotk. 

Id Mandla white wool is dyed with Inc by the blanket-iiiakefs, who 
ornament thdr biankeu with a stripe or two of tod on the od^oi- 
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were ditfingaiahed by their eolobikty Sa akohoi, ather and alkalis, CHawB«i* 4 . 
and the colour of each when evapoiated m a pwrewondicifm. 

S55 The most recent and complete aaalysis of stidt*lac has been 
made by A. Tsobiroh and A. FafflOf (Arck, Phwrm t 1S99, *37, aaSSSw^* 
35) The proportion in which the chief constituents eiist is shown 
in the following table 


Pure resin 

• 

. 74-5 

C Ether insoluble • • 

t Ether soluble • • 

Colouring matter 

65 

Schmidt's laccaic acid. 

Wax 

■ 

• 60 


Residue • 

• 

• 95 

Sand, wood, insect 



remains, etc. 

Moisture 

• 

• T5 



IQOO 


356 The resinous pnaciples were minutely examined during the 
coarse of this investigdtion. After the removal of the was by meant 
of light petroleum, and that of the red colounog matter with hot 
water, the resm v>as dissolved in hot alcohol, and filtered mto water. 

The purified resin formed a bulky, amorphous, light-brewn powder, 
devoid of acid properties The portion insoluble in ether yielded lAleuritieaeM 
aleuruic acid and resino-tannol, which might be regarded as the 
resmo-tannol salt of aleuntic acid. Stick-lac in this respect resem- 
bles amber in the fact that its resin contains fatty acids ; all other 
resins, such as colophony, contain only aromatic acids. The origi- 
nal lac resin soluble in ether afforded a substance named erythrolac- Brytbro^ 
cm. This body is of a fine yellow colour, crystallises in golden- 
yellow spangles, sublimes in red needles, and is soluble m alcohol, 
ether^ benaol, toluol and chloroform with a golden-yellow colour; 
in alkaline solutions it assumes a fine viplet colour 

357. In the process of manufacturing slick-lao into seed-ls€» the 
woody impurities and a large portion of the soluble coloorlllg 
matter are removed, the former by beating and sifting, and the 
latter by washing in a current of water. The proportion of lesitms 
matter consequently is increased to a considerable extent. In the 
next stage of the process where the seed kc la melted and ainMo^ 
while hot through canvas bags, further purification ensuei, and the 
resinous matter is converted into the form of button or shellac, *aa 
required by the manufactmer. 

X 59 t The compo^tion of the three chief cgmiDfrcW lac 

li imanictlvelj represented m the following table of anajyaas xaade by 
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Mf: Hatohetti where u will be seen that the colouring matter 
decreases and the resin increases in the finished article — 



Stick. 

Seed 

Shellac. 

Resin . • • 

. 680 

885 

909 

Colouring matter • 

• 100 

35 

5 

Wax . • • 

» 60 

45 

40 

Gluten • • 

• 55 

St 0 

38 

Impurities • 

105 

35 

1-8 


1000 

1000 

1000 


Sapsrlmsnti 
with Aauiin 
■ampl*. 


259. To furiher illustrate the difference in the composition of lac 
grain, prepared by breaking up, sifting and washing the crude lac, 
a senes of six samples of Assam seed and dust were submitted for 
analysis by a firm of manufacturers near Calcutra It was desirable 
to know what proportions of dye and impurities were present in 
each sample. It had been found by experience that the smallest 
gram produced the darkest lac, and it was suspected that the larger 
grains contained very few substances besides pure lac and lac-dye* 
while the smaller panicles contained more extraneous matter 

a6o The specimens forwarded for analysis had the following dis- 
tinctive labels — 


1. Assam Large Seed Lac • . • 

9 Assam Clean I ac T not washed) 

3. Assam Small Seed Lac • 

4 Khood ( not washed) • • 

5 Dust. Sifted from Stick Lac (not washed) 

6 Gaud (refuse after washing) 


(n 777 - 5 ) 

(11777-3) 

(H777-4) 

(13091) 

(13090). 

(130^3). 


a6i. The resinous matters in these samples were extracted by 
means of alcohol, dried In a water-bath, and weighed. 


insoluble residue was washed with hot water and again weighed* and 


the balance was estimated as colouring matter. The ash and moisture 
determinations were made on the original products. The following 


figures were thus arrived at . — 




Reein. 

Colouring 

matter 

Insoluble 

matter. 

Ash. 

Witar. 

1 . 

• 

015 

0*5 

49 

05 

I Ilf 

0*6 

3 . • 

• 

847 

35 

76 

ri 

31 

3 • • 

• 

937 

0*4 

3‘5 

03 

33 

4 • 

• 

730 

3*4 

17 s 

33 

3‘8 

5 • 

• 

56 a 

93 

31 1 

9*4 

4*1 

6 

• 

1 

560 

4*9 

307 

r6 

S'® 


a6i. The samplas of lac were arranged in the above older* accord, 
ing to the else of the grains. It will be seen that the specimen ao«ime 
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from impuritief it that kbelted ** Ataam Small Saed Lac.*' Procoad- 
ing down the list, the |iercentage of resin decretaaamnd the inaoldble 
albuminous matter, the chief deletenons lagreditEft, gradoallf rises m 
proportion. It might be noticed also that the spocimefis of seed lac 
retain less moisture and ash than the infeiior amall-giained aam|des. 

S63. The colouring matter of these lacs was removed by employ- 
ing hot water, but a small addiuonai quantity of red pigment is 
separated bv treating the washed residue with an alkaline solutioa. i 
Alkalis remove a considerable amount of albumen from the insect 
or puparial remains, so that this method would be unsuitable for 
determining the colouring matter in analysis. On the other hand, a 
small amount of alkaline carbonate is advantageona in the removal 
of colouring matter in manufacture of seed lac. The Native work- 
men are in the habit of uitng tajji^mait or impure Carbonate of 
soda for this purpotCi the proportions being 3 chittacks per mannd of 
seed lac. Used in these proportions and exposed to the sun, the iae 
becomes partially bleached Caustic soda, even in dilute solution, 
attacks and partially dissolves the reams m seed lac, and if the 
solution is at all concentrated, it entirely dissolves it. The caustic 
alkali also renders the lac resin less soluable in spirit and make 
it hard and tough so as to unfit it for successful shellac-manufacture. 

364 Properiies 1/ Lac Resin, — Lac resm has a speafic gravity of 
I 139. It is soluble in dilute hydrochloric and acetic, but not in sul- 
phunc acid With the aid of heat it dissolves readily in a solution of 
borax; It combines with caustic poush, soda and ammonia, with 
a reddish-brown colour. It is also soluble tn solutions of the 
carbonated alkalis, by passing chlorine gas in excess through the 
dark-coloured liquid, the lac resin becomes bleached and is preci- 
pitated in a colourless state. Lac bleached in this manner mast be 
thoroughly washed in water and should be kept under water to pie- ; 
vent it becoming discoloured. When dried, it gives an excellent; 
white varnish, particularly with the addition of mastic and a Ullle j 
turpentine 

s6s« A solution of lac resin in carbonated or caustic alkah may 
be precipitated by the addition of an acid, bnt the lac appears to 
undergo some physical alteiation by contract with the alkah which 
renders it unsuitable for shellac manufacture. The recovered lac is 
tongh and dark in colour, and does not admit of being stretched out 
tnioaheela. 
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966. In 1 843 letters patent were obtained in Riigland by Mr. George 
Evens for treating the several sorts of crude lacs by a chemical 
method to convert them into the more useful and saleable shellac of 
commerce The native method was quite unsuitable at home where 
labour is expensive and the habits of the people so widely different, 
and the absence of the smooth-surfaced, supple and moist plantain 
leaf IS an insuperable barner to its preparation The method con- 
sisted in dissolving the lac in an alkaline solution and Isubsequently 
decomposing it with sulphuric acid ; this left the lac in a fairly pure 
state diffenng in some of its qualities according to the material from 
which It was made. The plan succeeded for a short time and con- 
siderable quantities were sold in the London market, but regular 
supplies failing from India, and never being uniform in properties, 
difficultief arose in the manufacture, and the factory was soon* dosed 
at a considerable loss to the originator of the scheme. {See Journal 
of ike Agri^HorUculiural Society of Indta^ Vo I X , P/u I , Jan 
to June 18 jg, pages 50-5 J. 

267 Adulteration of Shellac — The most usual adulterant of 
shellac is pine resin or rosin, which, on account of many of its pro- 
perties being similar, is difficult to detect An experienced dealer 
may recognise the odour of rosm b> breaking the sample in the palm 
of the hand, but the proportion can only be estimated by the use of 
solvents or by taking the specific gravity. 

Ether and petroleum ether dissolve rosin completely, while they 
have only a partially solvent action upon lac 

268 Dr. Julius Wiesner has suggested a process for separating 
these substances based on the difference of their densities A solu- 
tioa of common salt or sugar is made up to the density of 1 08 to z 09 
at 15^0 , resin floats, while shellac falls to the bottom of such 
a liquid. The sample is finely powdered and shaken bnskly with 
the solution, which is then allowed to stand for some time. The 
liquid along with the floating resin is decanted, and the deposited 
shellac is washed and weighed to ascertain the proportion m the 
mixture. 

Bleaching 0/ Shellac — Attempts have often been made to 
bleach shellac and remedy the objecbonable colour Chlorine is often 
used for this purpose. The lac is dissolved In a weak alkalme lye 
and a current of dilonne passed through the solution. The gas, 
however, acta very energetically and often so modifies -the resinous 


C. U 9 i'‘Z 5 ii. 


( n8 ) 



Ltdgtr. 




Ckemtttry ) 


Lac lndttitrlta« 


(Z>. Hooper ) 


lac^> 


matter that it becomes almost insolable in alcohol* Moreover, j CHKHlWOUfi 
great trouble is expenenced in removing all the chlorine, even 
after repeated washing with water 

1 WtlhUin^t PrMss parts of chloride of Hme are mixed 
with 3, OCX) parts of water, and a eolation of 500 parts of carbonate 
of potash in 1,500 parts of water is ran in so long aa a piecipitale U 
formed Into the filtered liquid there is mn, a little et a Ume, a 
solution of 500 parts of orange aheltac in a,ooo pent of alcohol of 
90 per cent It is stirred and allowed to stand in the sunlight for 
half an hour to an hour. The liquid conteiuing the seain It then 
mtf into dilute (1*5) hydrochloric ecid, and when precipitated^ is 
washed with water until free from acid. 

s. A nmiktrr Method —-The above inethod is costly owing to the ese 
of alcohols 40 parts of shellac are heated with a solutton of 10 parts 
of carbonate of soda in 15U parts of water until completely dissolved 
To the decanted cieu solution is added 40 parts of chloride of 
lime m 40 parts of water , the whole 13 left to stand for 34 hour*:, 
and then the resin is precipitated by hydrochloric acid as above 

5 Alkaline Method without Chlorine, — The shellac is added in 
small quantities to a dilute solution of boiling soda by taking care not 
to make a fresh addition until the previous lot has been dissolved, 
slopping short when there is a slight excess of free soda. The whole 
IS boiled for a few moments with constant stirring, and then allowed 
to cool The wax, which solidifies on the surface, is removed, and 
the clear liquid is treated with hydrochloric acid, as before. The 
product IS not perfectly free of colouring matter. 

4 Elrner*s Method — Animal charcoal is used in this method, an 
article which bleaches the resin without altenog it. A quanuty of 
coarse-grained animal charcoal is added to the alcoholic solution 
suihcient to make a fluid paste, and the whole is exposea to sunlight 
for several da)s, taking care, however, that the temperature is not too 
high When the solution is sufficiently bleached, the whole is thrown 
on to a filter, and the filtrate is evaporated The product is lemark- 
ably pure, but the process is costly. 

5. Sulphurous Acid Method —It has been farther proposed to 
dissolve the shellac in alkaline lye and to neutralise u afterwards 
with a current of sulphurous acid, which precipitates the bleached 
shellac {From *'The Manufacture of Vornuhec, Oil Crushing, 

Refimng and Bmling,"* by Ach. Livache), 


( «»9 ) 


‘C. i49S-i5rr. 



Tht AgricuUural 




{Lakh) and tha iCkapitt y* 

MMfiMlf* S7a Lac Dye —The dye in the ordinary course of manufacture 

. is washed away as a red liquid wnen the stick or seed-lac is broken 

Laa-ire. And cleaned in a current of walei^ The liquid is allowed to run into 

vats, a certain amount of lime is added to precipitate the colounng 
matter, the deposit is then pressed, cut into cakes, and dried.'" This 
is the usual method of preparing the dye in India, although other 
devices are recorded in older works. In Orooke's " Hand-book of 
Dyeing " it is stated that the liquid, after filtration through coarse 
l^sitaratlon canvas, i8 evaporated in pans placed on a charcoal fire, or left to spon- 
taneous evaporation by the sun’s rays in shallow earthenware vessels ” 
This information is obtained from an Indian source, probably from 
Baden-Poweirs “Punjab Products.” In Spon's “ Encj clopsedia 
of Manufactures,” it is asserted that the filtered liquor is treated with 
boiling alum water and run into settling tanks to deposit the 
colounng matter Here the formation of a “ lake '' is contemplated, 
bnt lime, and not alum, is ordinarily used as the precipitating 
agent Messrs. Brooke, Simpson and Bpiller introduced into 
commerce some years ago a lac-dye superior to that imported from 
India Their improvement consisted in treiting the stick -lac with 
weak ammonia, and adding to this solution chloride of tin, when a 
fine red insoluble matter is formed and precipitated This prepara- 
tion 18 chiefly applied for dyeing woollen fabrics scarlet , 2 to 3 pans 
produce the same effect as 1 part of cochineal. 

27 1 Compostnon of tht Dye , — The dark purplish cakes of lac-dje 
are sold in squares of 2 inches (52 millimetres) by j inch (13 milli- 
metres) These cakes consist of xo to 13 percent of actual dye, 
9 to II per cent of moisture, 15 to 18 per cent of mineral 
constituents, and 57 1068 per cent of organic matter 

272 The dye was examined by Dr E Sohmidt in 1887, who 
separated the colouring matter in a cr}stalline condition, and named 

UeMleidd it laccaic acid. This substance crystallises in rhombic plates of a 
yellowish-red colour, soluble in alcohols, acetone, and acetic acid 
Alkalis produce with it a characteristic red colouration 

In many of its chemical properties and its absorption spectrum 
laccaic acid resembles carminic acid, the active colounng principle 
of the cpchineal insect (Coccus cactl) 

273. The following account by Dr. Normandy describes the appli- 
cation of lac-dye in England . — 

” The cakes of lac-dye imported from India, sumped with pecu- 
liar marks to designate the different manufacturers {Jhc ied D 1 , the 
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second JMCR, the third C£), are now employed la Saglnad for dye- oia 
Ing: scarlet cloth, and are found to yield an eQnally, bnlliaak ^lonr. 
When the lac-dye was first y^trodnced. tuiphnnc acM wta the 
solvent applied to the pulverised calces, but as mnraadc (hydfocfaioric) 
acid has been found to answer, it has to % great enent fupplailted 
It A good solvtni (No. i) for this dye-stuff may be |aopared by i 
dissolving 3 pounds of tm in 60 pounds of muriatic aad, of spocifia 
gravity 1*19. The proper mordant for the cloth ia made by muting 
27 pounds of muriatic acid of sp gr 1*17, with 1^ pounds of nitric 
acid of 1 19; putting this mixture into a salt-glazed stone bottle, 
and adding to it in snivll bits at a time, gram tin, till 4 pounds be 
dissolved. This solution (No t) may be used withiu twelve hours 
after it is made, provided it has become cold and clear. For dyeing 
three quarters of a pint of the solvent No t is to be poured upon 
each pound of the pulverised lac-dye, and allowed to digest upon it 
for SIX hours. The cloth, before being subjected to the dye-bath, 
must be scoured in the null with fuller’s earth. To dye 100 pounds 
of pelisse cloth, a tin or boiler of 3cx> gallons capacity should be ; 
filled nearly brimful with water, and a fire kindled under it. When- • 
ever the temperature nses to 150'' Fahr , a handful of bran and half ' 
a pint of the solution of tin (No 2) are to be intioduced. The froth 
which rises as it approaches ebullition, must be skimmed off , and 
when the liquor boils, loj pounds of lac-dye, previously mixed with 7 
pints of the solvent No i, and 3J pounds of solution of tin No 2, 
must be poured in An instant afterwards. io| p>ound8 of tartar, and 
4 pounds of ground sumach, both tied up in a linen bag. are to be 
suspended in the boiling bath ^orfive minutes. The fire being now 
withdrawn, 20 gallons of cold water with ic^ pints of solution of tin 
being poured into the bath, the cloth is to be immersed m it, moved 
about rapidly during 10 minutes , the fire is then to be rekindled 
and the cloth rinsed more slowly through the bath, which must be I 
made to boil as quickly as possible, and maintained at that pitch' 
for an hour The cloth is to be next washed in the river , and lastly, 
with water only, in the fulling mill. The above proportions of the 
ingredients produce a brilliant scarlet tint, with a slightly purple cast 
If a more orange hue be wanted, white Florence argal may be used 
instead of tartar, and some more sumach. Lac-dye may be substi- 
tuted for cochineal in the orange- scarlets 

274. To determine the tinctorial power of lac-dye by comparison, 
with proved samples, a dye-bath is prepared as follows -*5 grains of 
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firgal to grains of flannel or nhite cloth, 5 grams of lac-dyci 5 grams 
of chloride of tin, 1 quart of water Heat the Water to the boiling 
point in a tin or china ve<>sel , add thereto theargal, and then the piece 
of cloth or flannel. Weigh of! 5 grams of the lac-dye and pulverise it 
in a wedgewood mortar, with the 5 grains by measure of chloride of 
tin, and pour the whole into the hot liquor containing the cloth, taking 
care to rinse the mortar with a little of the hot liquor ; keep the whole 
boiling for about half an hour, stirring the cloth or Qannel about with a 
glass rod , then withdraw the cloth, wash and dry it for comparison ” 

275 “The Handbook of Dyeing” by W Crookes fpage 92) 
contains the following process for dyeing scarlet with lac-d\e — For 
100 pounds of Aannel or yarn boil in water for fifteen minutes 2 5lbs 
of lac-dye, 15 lbs of muriate of tin, 5 lbs of tartar, 1 lb of flavine 
(the quantity may be varied according to required shade), 1 lb of tin 
crysials, 5 lbs. of hydrochloric acid, cool to 170° F, and enter the 
goods, boiling for one hour, rinse while hot This is the faster 
colour than cochineal scarlet ” 

276 The tollowing extracts from Mr. MoCann’s “D\es and Tans 
of Bengal ” will convey some useful information regarding the use 
of lac*d>e in this Province as practised b> native operators — 

277. “ The information received as to the processes of dyeing w'lLli 
lac adopted by the native dyers ot Bengal is verv scantv, and scarcely 
admits of b'.iQg presented as a connected account Lac-dye is used 
chieflv to d>e woollen and silk materials and leather Where the cakes 
of lac-die prepared as above are emplojed, they are first washed and 
pounded and then generally boiled in water for about an hour to give 
the dye a sufficient consistence, alum and an alkah (generally potash) 
being added, apparently to heighten the colour (Midnapore) In some 
distncLs alum is not employed, the dye being merely boiled with saiji 
or wood ashes (Lohardaga) In Bankura the brightening of the 
colour IS apparently effected by boiling the dye with Itme juice In 
other districts no auxiliary of any kind is emplo>ed, the dye being 
prepared b> merely steeping the pounded lac m hot water and then 
straining through a cloth (]alpaigun). Bark of ihanthelang (AcaciA 
lntsi% ?), which 18 said to be acid> is sometimes employed in 
Jalpaiguri to heighten the colour. The liquid obtained as above is 
fiomelimes allowed to rest, so that impurities may subside to the 
bottom ; the upper part is then poured off* and boiled again 
(Midnapore) 
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378 ** Frequently the dye when required it prepared directly frorn 
the ciude stick-Uc, aod not from the cakes of dye. In Maldah the 
Collector reports that for this purpose the stick -lac is ground, and 
then left to soak in water for about six hours (or a whole night) in an 
earthen vessel, about la seers of water being used for about zo aerrs 
of the powdered suck-lac 1 he quantity of water is given as two 
maiinds in another account The lac powder is then squeesed and 
rubbed with the bind and 4 or 5 tolas of sajjt-m tit are thrown in 
whilst this IB going on, and the whole is sometimes well mixed 
together by rubbing with the feet. It is then strained and the liquid 
placed in another earOien v^ 9 €\ and boiled , aft^^rwards 15 tolas of the 
strained powder of the • irk of the tree (Symplocos racemosa, 

JiojLfi 1 are mixed gradui’iy with it, ind it is left to stand for a day. 

The scum and froth are then skimmed off, and the liquid is strained 
througli a cloth aod is re 'd\ for use The liquid dje thus obtained 
IS called bol Sometimes this liquid is further mixed with hot 
tamarind-WiUer, prcpareit by mixing zj or 3 seers of lamarind with 
1 maund of water The proportions gi\en are sufficient to die 15 
vards of silk, which is simply steeped in the liquid^ boiled, and then 
diied The silk-drers of Bishnupur, in the Bankura District, employ 
a similar process for preparing the dve directly from the stick lac, 
the onU differences being that the ground stick-lac is left to soak in 
water for a day, and that instead of sajt~maii, alum or a solution 
of potash IS emploiod There is no mention of lodh bark, the dye 
being read\ for use after the boiling. 

279. “ In the Meetapore Jail, Patna, where lac is used for dyeirfg ParmMitflIli 
woollen yarns, the following method of preparing the dyc-hquid is 
adopted — The cake of lac is washed clean, broken into small 
pieces, and then rubbed well with a small quanuty of watef in a 
large Water is then added in large quanuty to dissolve all 

the lac, ftour^paiU, in the proportion of is chittacks to x seer of 
the lac-cake, is then added to the liquid and the whole left in the 
sun for four days, apparently to induce fermematioii. It will be 
found, on reference to Mr. Liotard's Memorandum, that this addition 
of flour-paste wuh a view to fermentation is generally adopted 
throughout the whole of India where woollen materials are to 
dyed with lac. No menUon of u, however, is made in any of the 
reports from the Bengal districts except that refened to above The TsnVT^. 
mediods of preparing the d>c-infusion above detoiled seem to be used ‘ 
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indifferently, no matter what matenal^silk, wool, or sometimes 
cotton — IS to be dyed, unless special mention is made of the 
material. 

CleaBlnrof ' j8o “The woollen and silk materials seem to be generally sub- 
' mitted to a preliminary cleaning and preparation for the dve before 
being dipped in it The Superintendent of the Meetapore Jail, Patnap 
reports that woollen yarns are prepared for the dye as follows — ‘i seer 
of the yarn is steeped m sajji-maii for about two hours, then washed in 
clean water and dried in the sun When perfectly dn, it is again 
washed in a solution of J chitiack of hme in water, and then dried 
again in the sun It is then ready for the dvc ' Silk to be dyed 
With lac is previously boiled for about lo minutes in an alkaline 
solution, obtained gencrall) b> soaking the ashes of burnt plantain 
leaves in water, and then steeped in a solution ot alum, m water 
(Midnapore) 

“ The silk or woollen materials are simply steeped in the dye- 
infusion prepared as above for a longer or shorter period, or some- 
times boiled with it, as in the process adopted in Maldah explained 
above. In some cases the material is after a time withdrawn from 


•ciuiiibtktJ 




the dye and dried, and then again soaked in freshly prepared dye 
In Jalpaiguri endi thread is soaked in the die for six hours, then 
withdrawn and dried, and then again soaked for six hours in freshly 
prepared die. 

a8i “In the Meetapore Jail, Patna, the woollen yarn is allowed 
to remain in the die-infusion for ten dais, being turned every day 
After the tenth day the yarn is taken out and washed and boiled for 
SIX hours in a solution of 2 chittacks t?) of lodh-bark and ^ chittack (P) 
of huldi in 1 ^ gallons of water This apparently acts as a mor- 
dant, and when the yarn is dnei in the sun, it has acquired a per- 
manent red colour The following account given is of the method 
adopted by the Meches of the Darjeeling Terai in dyeing silk 
thread red — ' The thread is first mixed with a plant called amlia 
(Phyllanthus Emblica), these are boiled together for some time 
The thread is then dried and coloured with lac-dye, and next mixed 
with the leaves of a plant called bhauri (SymplocOS theaefolia, 
D Don), and again boiled When dned, it is of a deep red * 

“ Lac-dye seems to be rarely employed in combination with other 
dyes to produce compound colours A specimen of silk dyed a 
brownish purple by indigo and lac was received from the Rajshahi 
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Division, but no details of iht process adopted were given. In , 

Jalpaigun endi thread, dyed with lac as above without the aid of any I 
auxiliary, has its colour heightened bv boiling i for one or two I 
hours in a mixture of manadis/a (Rubia cordifolui) and bark of 
^Baccaurea sapida?,) pounded m water’ 

28a Cse as a Alanu-^i —The dve liquor is a rich source of nkrogen ' 
and would constitute a valuable manure for cultivated lands. The asm miSBi 
liquor, which evolves an intolerable odour in the &ctoryi when eva* ! 

,poratcd to the consistence of a dry extract, is equal to some of the best 
oil-cakes in its luanunal v<% 1 ue A portion of the nitrogen is present in 
the form of ammoni i x^hile the babnce is combined as an albuminous ' 
substance It should or'r be necessary to draw attention to this 
fact to cause agncuUuji^its to appl} the dye as a fertiliser. 

283 Lac-wax —The peculiar wax> matter of lac is separated 
from s.ick-. 9 eed- or Bhcli^'lac b> employing petroleum ether as a ' 
solvent On a larger scale in the factory it separates on the surface 
as an oily ls}er when seed-lac and sodium carbonate are boiled 
together for some time Lac-wax is not constant in composition since Laswas. 

It varies according to the treatment 11 has undergone in the manufac- 
ture This wax has a yellowish grey colour, and is said to melt at 

59**. 60’ A sample of lac-wax lateW supplied to the Indian 
Museum, b\ a local factory, had a melting point of 78° C and the 
characteristic odour of the raw' material ' 

284 Lac wax was the subject of an investigation by Messrs. Bene- Com^M^tlaa. 
diktand f. Ulzer in 1888 By treatment wiih alcoholic potash, the ** 
authors were able to separate stearic, palmitic and o^eic acids together 

with myricyl and ceryl alcohols The wax contained altogether about 
50 per cent of free alcohols of this nature 

Ihis wax IS allied to the insect wax of China secreted by Coccus 
ceriferus. Chinese insect wax is used for making candles, for 
polishing furniture and leather and as a sizing for paper and cotton i 
On account of its extensive use in China and Japan it is not exported 
to Europe. The only vegetable wax which bears any resemblance 
to that secreted by species of Coccus (Tacbarclsa)i is the Canutuba 
wax, a natural exudation of the Corypha palm of tropical South 
America, but no wax of this descnption has been found in India 

185 Properties of lac-wax —In the chemical process of pnnfying Prop«rttea,e(| 
lac, allnded to on page 298, Mr Evans obtamed about 1 per cent of ^^^*^**** . 
lac-wax as a bye product It was harder and more resinous than 
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eoraman bees-waz and possessed an agreeable aromatic odour It 
combined with paraffin, spermaceti, bees-waz, some of the resins, tallow 
ftnd animal and vegetable oils. With tallow it made excellent candles, 
yielding a bright and pure light, but it gave off much smoke when 
burnt b> itself Its chief use, provided it could be obtained in quantity, 
would be for making castings, and taking impressions of coins and 
medallions It possesses a slight degree of contractibility, it sets 
rapidly, and its peculiar hardness and freedom from stickiness cause it 
to quit the mould or object on which it has been applied. Its non- 
liability to be affected by atmospheric conditions would also render 
it useful for large seals attached to parchment documents 

a86, Arsemc in Lac-Ware — It is well known that yellow sulphide 
of arsenic (orpiment) is used in the preparation of sheMac, and as the 
base of the yellow and green colour of lac to>s Orpiment is an in- 
soluble compound of arsenic, and even in a powdered condition may 
be handled with impunity When the toys are well finished b) the 
artisan, and the oil has been thoroughly applied, the colouring matter 
remains for any length of time in an innocuous form A danger, 
however, arises when the water-proofing or varnishing is imperfecil) 
accomplished, and the acidb of the lac resin acting on arsenical paint 
m contact with the air, produces a dccomposiiion of the compound 
and renders a portion of it soluble m water Some old specimens of 
lac toys exhibited in the Indian Muaeum have shown the presence of 
arsenic oxide on the application of chemical tests It is well to draw 
attention to this fact to show that the commoner kinds of lac toy 
should not be purchased as pla) things for children. 


CHAPTER VI. 

INDUSTRIAL AND ART USES OF LAC 
387 Lac enters into the agricuUnral, commercial, artistic, manu- 
faciutmg, domestic and sacred feelings and enterprises of the people of 
India to an extent hardly appreaated by the ordinary observer The 
existence di the poorer communities in the agncuUural and forest 
tracts is made more tolerable through the income derived from the 
collection of the crude article. £mplO)ment Is given 10 a large num- 
ber of tnders and manufactnrexa regularly concerned in the pcodoo- 
tion and sale ol the vanous grades of the prepared lac and leo-dya^ 
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>88 Dmrnty o//Adian iisfa.—Everjr village Iws carpentera^ vfBaordi 
cart wnghts and turners, who all oae lac in aone fomi or other, either 
as varniah or colour medinm in the productton of tablea« hed-poata, 
chairs* boiea, platters, carts aed carriages, pails, candle-atickB, 
powder-boses, pan-boxes, etc., etc 1 he stiver aad copper anitha eaa- 
ploy lac as a bed upon which to hannaer and punch certain of their 
wares or to efiect coloured ornamentattona on these in hnitafcion of 
enamelling and inlaying The manufactitfera of shields, swords and | 
scabbards use lac ai a varntsh, while the Japidanes make their grind* j 
stones of the same maienai aa they etnploy to cement blade (o haft. 

The potters, booh-bindrvii and makers of smoking-pipeB also use lac j 
as a varniah and stiffening maferiid Fainted pottery may be mid 
to have atiaintd a definite position m Sasseram in Bengal, Gonda and 
Lucknow, in Qudfa and Peshawar, m tins Panjab, and m these mstaaces 
lac varoiih is used to fix the colours Occasionally coloured lac 
IS directly applied to pottery and patterns are elaborated upon it by | 
etching (as for example at Kotah) m a manner ahoitlv to be desaibed 
tn connection with turnery The jewellers load their holiow gold 
and silver ornaments or Gx the stones in jewellery with the same 
substance The makers of humbler personal ornaments, prepsux 
tlie churtt (bracelets) of the poorer classes of lac and cleverly 
(through the same material) cause a surface dressing of tin to 
assume the effect of gold The dyers and tanners etnploy lac in 
the production of some of the more brilliant shades of red and purple 
given to silken and woollen fabrics or to skins and hides The 
producers of agricultural and indusinal implements, utilise lac as the 
chief means of ornamentation, as, for example, with milk-churns, 
shuttles, spools, bobbins, spinning and weaving appliances, etc,, etc. 

Lac-dye figures as a cosmetic, since it u often used to stain the 
soles of the feet and the palms of the hands of Hindu ladies. Lastly, 
in the hands of the to> -maker lac is supreme All borts of toys are 
coloured bj it, such as playing-cards, tops, nests of boxes and seta 
of wooden tea dishes, etc , while marbles, jiens, sealing-wax, fp k- 
bottles, imitation flowers and fruits, etc , etc , are entirely made of it 
S89 European In a word the Indian uses of lac aiwas 

numerous smd diversified as us possibilities of future European 
development are great Alread> it finds a by no means humble 
position m the commerce of Europe and America# It is extensively 
axed as a \armsh and pobsh for furnitnre and metal , as a stifleniag 
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nraterial for hatSi as an ingredient in lithographic ink, and as 
llealing-wax 

S90 Antiquity of the Art . — Lac is perhaps one of the most ancient 
ftnd most widely known materials employed in wood and metal 
ornamentation Certain towns of India have from the most ancient 
historic times been famous for the rich blending of colours, the depth 
of tone and the hne polish which their turners (^Kharadis) have been, 
and are still, able to impart. 

19 1. Lae versus Lacquer seems desirable that a distinction 
should be here made between lac-turnery and the class of goods 
commonly known as lacquer (lacker as it formerly and perhaps more 
correctly was expressed) By modem usage the latter term has come 
to be applied to varnishes mostly of vegetable origin, applied by a 
brush in a liquid condition, the articles being coated at the same time 
with mud, saw-dust or other substance and repeatedly painted with the 
varnish and rubbed down again and again until the degree of polish 
and thickness of coating desired has been attained Lac ornamenta- 
tion, on the other hand, is produced from an insect resin and is applied 
in a solid form, the heal generated b\ friction being the agent of its 
uniform distribution 

aqa. Ihe art of lacquering has been earned to a high state of 
perfection in China and )npan In Burma (Promt), South India 
(Karniil), Hyderabad (Rdichur;, Kajputana (Tonk, Bikaner, etc) 
and in Kashmir, forms of lacquenng are also nractised, but these are 
essentially diflerent m material, manipulation and art feeling from 
the lac orramentation The lacquer of India is 111 fact much more 
closeh related to that of China and Japan than to the lac-turnery 
which IB the subject of the present paper Indian lacquer has, therefore, 
been reserved for a future issue in tins publication. But u oaay be 
added that of course there are lac varnishes — preparations of lac dis- 
solved in spmts of wine for the most part— that would come to 
approximate very closel) to the lacquers indicated, so that the disliuc- 
tion into 4ac-tumery and lacquer-ware iiihile convenient and useful is 
not a logical separation The present article will indicate briefly the 
chief varnishes used in India of which lac may be regarded at the 
chief ingredient 

1.— LAC-WARE OR LAC-TURNERY. 

193. With these introductory remarks it may now be convenient 
to indicate some of the more striking examples, in manipiilation and 
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8t) le, of lac ornamentaiiOQ practised m India. 1 would Insiu explain 
that for all the finer classes of lac-torneiy only the purest forms ol 
shell-lac are employed The lofenor qualitlea ol lac ftod their plaes 
in the other industries for which lac is a nsoeslity. It irouUI also 
appear that certain results can alone be tinted wilh a poflkulaf 
braber or when a certain coipbioation of coloufs has ten OStpISfeidL 
lienee it follows that a study of the timbers and of the pigoMls is 
essential to the full appreciation of the art of loC'tunMHry. I pRipoos» 
however, to indicate the chief types of that art first and to fuvsft to 
the question of the umbers and pigmesAs later on. There may be 
said to be the following sitVs of Uo-tumery 

apa. CicMs I.— jPiniii Or i rns s stitatem #— An article intended to 
be ornamented with lac is first turned to the desired shape and polished 
with a fine powder made from broken pottery. This poluhlng has 
the effect of filling up the pores Should cracks or joints exist, these 
are plugged up with wood, inferior lac or other materials, and SI the 
same time pieces of cloth are often glued across such imperfections. 
Articles so treated are subsequently coated repeatedly with a prepa 
ration of glue and potter) dust They are polished after each coating 
with a son of tinsel made from the leaf-stalk of a palm All the 
imi>erftctions and jrunts are thus made to disappear completely and 
a smooth and uniform surface is produced If no cracks or imper- 
fections exist in the wood, the arucle, after being turned to the 
desired shape and polished with pottery dust, is directly coated with 
the colour F or this purpose the Kharadt (or turner) takes a stick 
of coloured lac (a hath as it is technically called) and presses this 
against the pre^iared article while it revolves on tlie lathe. The beat 
generated b) friction melts the lac and causes it to adhere to the 
revolving object By means of the wooden chisel the lac is still 
further distributed The anicle is lastly polished by a cloth rag, 
moistened in sesamum or linseed oil. And a peculiarity of this 
oil-produced polish is that it is not subject to tarnish or to rub 
off, hence it effectually protecu the lac from atmospheric in- 
fluences 




295 The art of plain lac omamenlation is practised all over India, 
especially in the preparation of wooden toys, bed-posts^ 
boxes, etc The better results attained are for the most part due to 
several layers of colonr and polish bavmg been imparted, the one on 
the top of the other 
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196 With practically the one exception, riff., indigo, all the other 
colouring ingredients employed m the manufacture of lac bai/ti 
are minerals, such as orpiment, sulphur, white-lead, red-meicury 
(vermillion), Frussian-blue, lamp-black, etc , etc. Lac-dye is, 
however, sometimes used, and in the inferior and modem pro- 
ductions aniline dyes are unfortunately now-a-days extensively 
employed 

oud 397 CUmb 2 ,^Ahri w Cloud ff 'or* —The ♦umery after being 
polished or glued and polished in the ordinary way (Class I) has a 
coating of yellow lac applied all over 1 he operator then takes in 
his hand specially prepared bath of red or orange colour This is 
exceptionally hard, round, sharply pointed and not thicker than a 
lead pencil In some cases the pigments used in colouring these 
hard baths would appear to have been dissolved in oil a fact often 
claimed a<i a special feature m their production By allowing the 
hard baths to tremble m the hand and to thus touch the revolving 
object interruptedly, numerous irregularly shaped spots of various 
sties are imparted By next using a black bath of the commoner 
large flat shape and soft texture, black borders are communicated 
to the red spots The remaining interspaces are lastly filled 
up by means of a white bath also of soft texture But any 
number of colours may be used, the isolated spots being first 
imparted by specially prepared hard and sharply pointed round 
baths 

By various modifications of the process thus briefly indicated are 
produced the pleasing cloud effects that have given origin to the name 
Abn for this class of iac ornamentation It is practised all over 
India, but seems to be carried to the greatest perfection in Hoshiar- 
pur in the Panjab, and in Bombay and Smd the art is earned to a 
high proficiency In Bengal the spots first imparted are larger, more 
elongated and less artistic than in Hoshiarpnr and the black fimbna- 
tion IS never practised 

199. From Marara comes another form of Abn-work. A mixture 
of oil and water placed on the surface of the first coal makes a 
**wratered'’ cloud-pattern where application of a water hoHt only 
takes in part The opaque water colours— -ochre or green with a bkek 
border— are often made to overlie a transparent pohshed oil-colear 
Modified, this method gives spots, the water being placed in drops 
to form a pattern 
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Smidwabad, Mnd, Hmidrakmd, 

300 *' With reference to correspondence ending with your 
letter No 2097— * 170 of the xoth instant, on the nbject of 
turner) , 1 have the honour to subjoin the particalara ashed for 
by you 

1 send herewith a packet containing 6 circular boxes, illixstrstfaig 
the various stages of the simplest form of manofacture. The 
smallest box (marked 1 ) illustrates the elementary stage and shews 
a piece of wood roughly hewn into a box by means of the caTMn- 
ters' adre. The ao^ is first cut and formed into a block resembling 
the entire box, the upp<^r pan being spherical and the lower circular 
having a flat base It then put on the lathe and smoothed with a 
file After which it is c" .nto two piwts, each of which is hollowed 
out by means of an insKiiruent, called in Sindhi, Buckt (a ‘turner's 
poim* for hollowing viih) lioa No 2 among the specimens 
remesenis the stage of munofactuie ai which it is generally ready for 
colouring 1 his ii* dime b> applying the yellow colour by pressing a 
stick of coloured lac against the article while on the lathe, thus 
making box No 3 Neat comes the process of putting droM uf 
lac on the upper surface of the arucle as illustrated by box No 4. 
Red colour is then applied, see No 5, and after it is dry, the article it 
placed on the lathe and smoothed b) mtans of an instrument, called 
Khujan (a kind of file) A little oil is next applied This gives the 
colour a sort of brilliancy which is further enhanced by pressing a 
piece of rag against the article while it is revolving on the laUic. 
bee box No 6. 



301. Class 3 .— jf fishf or Fire ITorfc— The pcculianiy of this 
8t)le ma) be said to be that, after the article has been carefull) prepared 
and polished with pottery-dust, it receives a coating of finely divided 
tin made into a paste with glue, the coating being either uniform 
or made up of a multitude of minute dots after the fashion of the Ahn 
work (C/ors 77 ) Over the top of the tm, red or vellow lac is next 
applied, with the result that the object obtains a neb fiery or golden 
glow. It IB then polished on the lathe by means of a shell, known as 
the mokra , this communicates so much beat that the lac becomes 
more transparent than is the case m the other methods of lac orna- 


lAtiShlopFlee^ 

work* 


mentation. 


30s Aiuh 18 largely practised in Hoshiarpor, Jampur and Deia 
Ghaxi Khan, in the Panjab, Without exactly ttanifeeung the fiery 
glow, the lac toys and boxes of Indergarh, in Rajputana, afid of 
Podanur in Madras, exhibit a depth of colour and purity of polish 
that approaches closel) to the Atufn style. 

C. X49Z-I5XX. 

( « 3 > ) 



The Agricultural 


31a 


tachardia 

lacca. 


lAC-VARE 


VakAI work. 


Lac (Lakh) and the Chapttf VI. 

At Marara, Abri work of the type described over a sheet of tin-foil 
laid on the wood produces a very pleasing effect, the giound colour 
made transparent, allows of the reflection of light from the tin below 
and the clouds lie opaque on it. 

303 Class 4 .-Nakshi (or Pattern) FTorA— Of this styie 
there are two well-marked sect ons 

{Section A.)— Oiled and Scraped Nakshi —An example of Altsht- 
ware (Class 121 ) polished with ptpa (brick-powder) and with 
mustard oil, has patterns, floral designs, or hunting scenes, etc., etc , 
subsequently worked on the surface This is accomplished by 
scraping off lines loops, or patches of the polished and oil-vamished 
surface and then applying a soft flat baht as the article revolves on 
the lathe The portions scraped off receive the new colour, but none 
of the intervening oil-varnished spaces do so. The object is again 
polished and oil varnished all over and further portions scraped off 
when these in turn are given the next colour that may be desired. 
This IS repeated time after time until the floral and other designs or 
pictures have every outline and detail of colouring imparted to 
them. 

This art attains its highest perfection m Hoshiarpur in the Panjab, 
but IS less skilfully practised in other districts Such as at Bagn 
and Sojat of Marwar in Rajputana 

304 Rao Bahadur P. Sukdev Prashad, Judicial Secretary to the 
Masaheb Ala of Marwar, describes a beautiful modification of scraped 
Nakshi He lays special stress on the fact that certain coloured baths 
(or lac sticks) have been prepared with oil, others with water A 
bed-post coated with a red oil-prepared baih has numerous straight 
parallel lines |th inch apart scraped off certain portions By means 
of a yellow water bath then become lines of yellow or other colours 
on the red back ground The bed- post is next made to revolve rapidly 
on the lathe and a rag of cloth moistened in oil is firmly pressed 
against the lined portion The heat generated melts the coatings of 
lac and drags the lines into beautiful wavey courses 

305 A special reference was made to Haidrabad, Sind, in 

order to procure information regarding the lac-turnery for which 
It used to be famous, that w’lth painted hunting scenes. 

That particular branch of the industry may be found described on 
page 316 


c. 
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306 “In reply to your letter No 2400—170, dated 6th Auguat 
1896, 1 baTe the honour to forward copy of a letter to my addfesa from 
the Assistant Collector, Uala,* m which that officer gives a further 
account of the industry in lac and lac toys, and trust ihdt it will prove 
to be what you require 

“ The colouring of animals and flowers 11 also not very accurately 
described by the Aaatstant Collector The workman digs out 
the pattern or figure which he wishes to make upon the wood after 
the surrounding back ground has been coloured. He then applies to 
the whole block the colour which he wishes to give to the flower, for 
instance, having laid on this colour suffiaently thickly, he scrapes it 
off again until the original colouring of the back ground once more | 
appears The colour which has been given to the flower and which 
has sunk in I elow the <;urface of the back ground remains. Ihe 
process of sinking m colour and then smoothing it down can be 
repealed indefinitely." 


Procets of dncrihing figures and arcles on the work 

307 “ After the wood has been brought to the stage, when Khur~ Plaupesaiig 
than IS used the process of scraping with it is dispensed with ****•'•■ ^^«"*< 
and it IS smoothed with the palm bark, then with an instrument 

called Rachi (an iron bar about 10 inches long, } inch thick and 
pointed at both ends; and a compass, figures, and circles are described 
with the hand on the toys, etc , which are then again placed on the 
lathe, smoothed with the bark and Khurchan oiled and cleansed with 
a rag finally coloured and the colours sucking into the caviues created 
in the process of scraping the figures '' 

308 (Section B Etched Nakshi —In this class of turnery the SSSA 
object IS coated with first one colour, then on the top a second, a thud 

or a fourth, uniformly all over The ba/its employed are for the most 
part the common soft flat kind The' first colour is usually yellow, 
the next red, followed by green and last of all by black; but of 
course any assortment or number of colours may be imparted layer 
upon layer, the one on the top of the other 

Wuh a fine chisel or style the lac-coated surface ik now scratched, 
the hand being made to move lightly or to press heavily as may be 
necessary to bring out the colour required from the numerous liters 
beneath the surface In this way, upon a black back-ground, yellow 
^ PasHfc feam the AssisUfit Grflector of Hala’s Report alluM to above. 
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Items and leaf-stalks^ green leaves and red flowers with yellow or 
parti-col cured veins and shadings ma> be elaborated 

309 In Pak-Patlan and Montgomery the floral designs usually 
produced, manifest a softening and blending of the colours that 
bespeak great skill and delicacy of touch In Ferozpur the fem- 
like ornamentation assumes a geometric arrangement of spaces. 
In Dera Ismail Khan ivorv bottons or discs are given as centres for 
an elaborate and minute floral pattern In Sahiwal of Shahpur in 
the Panjab a bold open style of this art is practised in which two 
colours only are as a rule employed The surface colour is usually 
a dull black and the etched pattern is in the second colour, viz,, red, 
jellow or green The design has a strong Gieek feeling and is 
perhaps the more artistic because less elaborate than the stjle of 
Pak-Pattan, Montgomery, Ferozpur and Dera Ismail Khan In 
Jaipur hunting scenes are cleverly etched m which the shading and 
colouring of the figures is attained through the varying degree of 
pressure given to the chisel 

310 In Agra two colours onU are as a rule used, red and white, 
black and white, etc , the lighter colour being underneath) so that the 
pattern shows up somewhat severely The pattern is mainl\ floral the 
colouring or shading of the petals being brought about b\ parallel lines 
In Indcrgarh and Gainla towns of the Kohat State in Rajputana, two 
very distinct schools of this class of lac-turner} exist The Indergarh 
sti le may be said to be characterised by great depth and purity of 
colour with a boldness and sharpness of design that is very charming. 
As a rule four colours are employed, the petals of the stellate flowers 
etched out being parti-coloured Gainta, on the other hand, is strongly 
abonginal Alternate bands have either a green or a yellow pinnately 
floral design with spirally formed flowers elaborated on a dull black 
back-ground Brighter colours seem never to be resorted to and 
the patterns closely approximate to the cross-stitch embroidery of the 
wild hill tribes of Rajputana Some work from Marwara has a 
similarity ef pattern 

311. Throughout India the art of lac-etching is known and prac- 
tised, the designs varying with the art instincts and religious feelings of 
the people. Usually it is only resorted to for the illumination of small 
portions, such as the borders, of otherwise plain lac-ornamentation, 

312 The following passages from the wntings of authors or the 
com mnnications of an extensive senes of generons cocresiiondent 
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Hjctradts /Ir4m IgMr JTe S€SO, dotted Hke dth Ma 

•fA^ 

ji3 ‘*ln reply to your No. 369— 170^ dated the tiat ^abroary Ag$^ 
1896, I have the honour to aubmit a report on the aubject of woods 
and materials used in the lao-work industry m the Agra District 

The only Tahsils or Sab-Dtvisions in Which this indastry is 
carried on are Ferozabad, Falehbad and Agra, but in idl places 
except Agra city itself, the industry is confiAed to manufacturing 
and colouring small toys for children In Agra city considerable 
progress has been made since 1878, so that m addition to toys the 
artisans here prepare small boxes of different descriptions, cups, 
saucers, baskets, small tables, frameworks and stands for looking- 
glasses, chess-boards and other similar articles These articles m 
not only sold locally, but are in some quantity exporteJ." 

314. Etched lac-tumerjj.—K first coating of yellow lac is invari- Btohedtao* 
ably given, and over this is placed a second coating of the required turnerr* 
colour, or sUpcr-coated. The article is then varnished Any 
ornamentation that is needed i« done afterwards by hand, With steel- 
pen, which scratches out the outer colouring or coating, leaving the 
yellow ground-work exposed The portions thus exposed are then 
boated over with a solution of old lime or chalk, and after the solution 
has dried up the article is rubbed over with a duster and is ready 
for the market 

*‘The articles sent to yoU have all been supplied by Mian Jan, 
son of Ghis Mohammad of Kharade tola, Agra, who requires no 
payment for them He only stipulates that if any of the articles be 
considered fit to be kept in the Museum he should be named on 
the label as the donof."* 


ptom ndU as* !*• Iiiidtrga¥h iiMftiffry If* the JUUth 0taU 

sv Babu Durga Pershad, Hakim sLurimt, Mmiak. 

315 '*Indergarh, the capital of a Chiefship of that name in the 
Kotah State m Rajputana, is noted for its lac-work industry* Wooden 
articles are Coated With one or more layers of lac of different colours 
on which various designs are traced Circular boxes, Mis, toys 
and sundry nick-nacks are made in this way, particularly lacquered 
wooden cups, goblets which are used for toilet purposes. 

“ Blocks are prepared first with a Baeoeld (Indian gdie) and 
then turned into the required shape on a native lathe. An imperfect 
contrivance which gives so many turns lU one direction and so 
many in the other according as the string which encircles it is pulled 
by the assistant The instruments used for shaping the and 

interior of the cups are called * Nohlia * (a s(gt Of gouge) and 
* Kholna ’ (brad awl), a common chisel, is used for smoothing the 
sntface. 
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** When the cup is ready to be coloured, it is first coated with 
one or more, but never more than four, layers of lac of different 
colours, and then the designs are traced with a sharp edged chisel, 
the required colours for flowers or leaves in a floral pattern being 
obtained by cutting the layers to the required depth. 

**The coatings of colour are laid on the wood whilst on the lathe 
in the following manner — 

** While the cup is rapidly revolving, a stick of coloured shell-lac 
is pressed to it and the friction develops sufficient heat to make it 
adhere to the wood, and then a piece of Khajoor-kt-dandt (the leaf of 
the date palm), or Khajoor^ki~ghar (stem of the date fruit), and 
Keora^ka^paita (leaf of the screwpine) are pressed successively 
against the revolving surface to make the colours smooth and glossy 

316 From Indergarh an interesting senes of etched lac-ware nas 
been received, amongst which may be mentioned the Stngardans or 
groups of dome-shaped toilet boxes, the phul ka-tual or lotus flower 
that unfolds its petals on the screw btiiig turned ; and imitation 
flowers and fruits From Gainta have come sets of Singardans on 
stands dnd a curiosity in the form of Basudeojie-ka-dtbba (a 
box containing an image of Basudeo,'' the father of “ Krishna,” 
when water is poured m the box it will remain m the box so long as 
It does not touch the feet of *' B isudeo but as soon as the water 
does so, the box will become empty — the water running out). 

Patnch-ka-dthba or box that cannot be opened or shut 
until certain marks are brought into a required position. 

3*7 Claes S— Painted Ornamentation,— this class of 
the work articles to be ornamented are repeatedly and carefully coated 
with glue and fine potter) -po,vder. Thereafter they are elaborately 
smoothed and polished When a sufliciently good surface has been 
obtained, certain portions (panels or medallions) upon which 
bunches of flowers, groups of animals, hunting scenes or m}iho- 
logical pictures are to be given, receive a coating of white paint or 
chalk The desired illuminations are then made in water colours, 
and* when quite dry, are varnished. The articles are thereafter again 
placed on the lathe and the designs completed by one or all of the 
methods of lac ornamentation. 

318. This art attains its highest perfection in Haidrabad, Sind, 
and in Jaipur and Alwar. In Benares and elsewhere crudely painted 
designs are sometimes given to otherwise plain lac-ornamentation. 


Artraat on ffco £a 0 -u*ork byCiOlonel T. H. Hand loy, 0.1 E., 

A>m<«aocl eeOh the BeeidemTeteUer Be S4$4, doted 19th Deoemheir 1S99 

3*9 Painted Anmah — ** These figures are painted in the usual 
wall painting process. The ground is first prepared with a coaung 
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oi powdered Thtckrt (Kilned earthenwait) and boUod glue — a cloth 
rag IS used to cement the joints to prevent cracking by shrinkage 
From the atmosphere — as man> layers of cloth are allied M are 
necessary, and of this the painter is fhe JadM. iSQiitiiiif 

with white lead is applied, and Turpentine am Ck»nirat Xa/an 
f varnish) which is calM £ai Thls^Jhi/'ta ap|>im 

over and over again until the required surface geia pettemndf atnoi^h 
and then an animal, or a hunting scene, or any figure la> Hke fancy 
of the painter is drawn upon it in water colour and vamMiod with 
the Chandra Rpjan as said above, which pinoeaa it called Abdara 
by the paintera 


^so. Claaji e —Colnwr^^l Metal Ware such an Pmdueed at 
Moradabad^ -leht is very largely useil in the metal Industries, 
both to impi^Tt colours in icnilatioB of enamelling and inlaying and 
as a varnish to improve or preserve the colour of the metal. This art 
may be briefly described as follows The vessel is cast in a mould 
in the ordinary way It is then filed down roughly and later is 
placed on^fi turning lathe (chhalai) where it is ground into final 
shape and polfshhd^ means of an iron chisel which is sharpened 
on the stone known^ Korant-ka paihar or corundum The vessel 
is now placed on a bright coal fire and made red hot It is then 
sprinkled with powdered Nausadar (sal-aramoniac) and rubbed ^ 
with Ranga (pure tin), the ^ciw^a being diffused by means of a 
cloth dipped from time to nme in the powdered saUammoniac. 
The vessel thus tinned is allowed to cool It is next deeply engraved 
Once more it is placed on the fire This has the effect of temporanly 
dulling the tinning but of making it more durable While still hot, 
sticks of coloured lac (batin') are rubbed over the portions of the sur- 
face that are intended to receive colour I he vessel is then allowed 
to cool and is once more placed on the turning lathe. Ashes mixed 
with powdered pottery or brick-dust are sprinkled over the surface and 
well rubbed in by being lield firmly between dry leaves of the date- 
palm. A mixture of powdered emery {korant-ka^paihar) and linseed is 
similarly pressed hard on the lessel as it revolves on the lathe. The 
result IB that all the coloured lac that had adhered to the higher 
portions is removed, while that within the engraved portions remains 
and at the same time the surface is beautifully polished, 

321 A somewhat remarkable feature of the ornamentation of 
metal objects with lac is that the green and purple pigments employed 
are aniline dyes. The red is. as a rule, red oxide of mercury and 
the black lamp-black, but the gaudy colours that have recently been 
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latrodoced and which have degraded and demoralised the art, are 
kit aniline. Formerly Moradabad-ware had a distinct position of 
its own The back^ground was uniformly black and a rich floral 
design, partly in silver and partly in gold colour, was traced m 
imitation of the inlaid Ko/ighart of Sialkot, the Niello of Burma 
or the Bidn of Hyderabad. In fact, so elaborate and beautiful was 
the sunk lac that the elevated metal design was by most persons 
taken as inlaid wire All this has practically vanished The patterns 
now worked are large blotches of green, purple, black atid red and 
are as vulgaf and inartistic as it is possible to conceive. Moradabad- 
ware has no longer a style and recognised position of its own, but, 
like the Jaipur pottery in Bikaner lacquer, it appeals to the vulgar 
craving for novelty at the expense of artistic conception and suit- 
ability -But It is perhaps worthy of note that the monstrosities that 
have of late appeared have for the most part not been produced at 
the ancestral home of the industry. 

32a A recent Moradabad development, not devoid of merit, may 
in conclusion be mentioned, viz , that in which the design appears to 
be worked m black the back-ground being a polished brass surface? 
This while not inoffensive, is doubtless less troublesome and expen- 
sive than the older style where the engraving was earned to such art 
extent that all that remained of the oiiginal metallic surface was a 
delicate floral design in what appeared silver and gold wire. 


JMDIAN ARTS 


OPINIONS OP AUTHORS. 

323. In amplification of the foregoing observations regarding the 
various classes of lac-turnerv that exist in India the following extracts 
from published works and correspondence may be here given It will 
be observed that the passages to follow deal with all the classes already 
described, but in such a manner that thev could not be cut up and 
distributed under sections without being seriously injured. 


foraodoBd 


tahgm phiom IA 0 Jtm»d^§o»k •/ ihm Jf«nMAi4Mb«^rM Md Ar4e •/ UhI 

JPunjab, B H Baden-Powoll, Eoq., I 0.8. 0 1 £ , paows nn-ina. 

324 Turned and Lacquered Ware — There are two prominent 
kinds gf work which deserve separate mention ; one is the Kir~iAkarii 
or turned and lacquered ware, known to the Europeans b\ the' name of 
l^kpatan work , the other, the turned work of Dera Ismail Khan. 
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33$ Tlie kharat work consists of turned wood boxes, cnps anci 
to}s, the outer face of which is prettily colosu'ed with a coalings of 
mottled lacquer 

326 The best work in the Panjab is done ki the Montgomery 
District (late Gugaira) at a place called Pakpatan ; but the art is by no 
means con lined to this place 1 have specimens from Delhi, ArarUaor, 
Lahore (both the cit\ and the siib-di visions of Sharakpur ai^ Kasur), 
Shahpur, and the Derajat Of the Derajat work 1 shall give a 
separate notice 

337 The lacquered work has a fine polish and generally a marbled 
or mottled appearance, often in two or three colours, and the article 
finished mih a (lowered bonier which latter is done by a species of 
handiwork different from the rest, and certainly affording a good 
instance of the delicacv of native handling 

The process of making the lacquered ware may now be de- 
scribed — 

338 The turncr^a apparatus is very simple , he has first a strong 
wooden frame made fast to fhe ground and furnished with two up- 
rights, between which the block of wood on which he is to operate 
revolves One upright is fixed, and furnished on the inner side 
With an iron spike which form*; one point of suspension , the other 
upright IS capable of adtu^^tment at a quarter or less distance, accord- 
ing to the size of the work —it slides along the under bar of the 
frame, and is fixed by a peg in one of a senes of holes in the bar 
When adjusted to the re<iuired distance, a piece of hard wood, 
generally shisham or box, is supported by the iron spike m the fixed 
upright, and a rather long iron pin run through a hole in the second, 
and thus the block is freely suspended on points between the 
two uprights The iron pin is prolonged beyond the support, and 19 
turned bv a bow The bow is fitted with a leather cord, which being 
once twisted round the projecting end of the pm, is worked back- 
wards and forwards saw-hke, thus communicating a rotatory motion. 
The turner sits on the ground, gams a fine purcfiise by putting his 
foot against the framework, and moulds the article with chisels 
The machine is kept going by a small apprentice, who saws away 
with the bow, and is supposed to learn the art meanwhile 

So soon as the article has attained the required shajpe, it is ready 
to be lacquered. 

The colouring matter consists of thick short sticks (BaUt), of a 
composiiion of lac, resin, colounng matter, and, it is said, with a 
cexUun admixture of sulphur and bees' wax 

329 Mineral colours are mostly used. The yellow is made with 
orpiment , green with arsenite of copper , red with red lead or ver- 
milion , blue with imitation “ Hjward ” or Prussian blue (^*wiiaiti 
nil") Bufa pretty transparent crimson is produced with the red 
of the lac-insect , and black with lamp blacks When about to apply 
the sticks of lacquer colour, the wooden article duly smoothed and 
clean, is set on the turner's frame and made to rotate. If the 
colour to be produced is an uniform surface of lac colour, the 
lac-sUck is pressed rather hard against the wood and the colour 
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comes off, as the heat produced by the friction is sufficient to 
sofien the lac and detach a portion. When enough colour has been 
applied, the article looks dull and streaky, but a piece of bamboo is 
taiten and a 6ne edge put on it wiib a chisel » this is skilfully rubbed 
over the surface of the article till the colour has evenly spread, and 
by skilful manipulation a polish begins to show on the suiface, 
which IS enhanced by a gentler application of bamboo edges, and 
finally completed with oil and rag To produce the mortled appear- 
ance so much admired, the sticks of colour are selected of a rather 
harder composition, and less easily softened by heat The article 
to be coloured is set revolving, and the workman, holding the colour 
stick against it very lightU, allows a point here and a point there 
of colour to attach itself , the >^ood soon appears to be sprinkled 
over with coloured dust 

The workman takes another colour, and repeats the process mov- 
ing the stick up and down along the revolving block, when bv bis 
skilful manipulation the second colour adheres at points which the first 
colour has left blank , sometimes a third colour is touched in in the 
same manner. W’hen enough colour is on the surface, the different 
points of colours are rubbed together and combined into a mottled 
or marbled appearance b\ rubbing, as before described, with a 
bamboo edge, and finishing with a rag and oil 7 'he preitiest motile 
IS that of crimson and black, crimson and white, and blue and black. 
Around the nm of a box or bp of a cup, a border is often put on, 
with a flower pattern on it, which is done in a different wa\. 

7 he article is again set spinning on the frame, and colour applied 
where the desired border is to come, in a uniform band, and well 
rubbed m and smoothed with the bamboo, a coating of red is 
alwats given first , over the red, a coating of green is applied till 
the red disappears, and over the green, black 

The flower pattern is produced bv hand with a small sharp 
chisel, so delicateh does the workman adjust the force and depth 
of his cut that he will, for the flower, let us sav make it appear 
red by cutting away the black and green coats and exposing the 
red Ia}er, for the leaves he will scratch down to the green one and for 
a white line he will cut down to the wood A mistake seems never 
to be made in this work a slip of the tool would of course spoil 
the whole 


330. The turned work from the Derajit (Dera Ismail Khan) differs 
from that of Pakpatan, The variety of articles made is much less 
the favounte anicle is a round box with a domed lid The mottled 
surface is not given , but three coats of colour, red, green and black, 
are applied as just described, and the pattern entirely produced by 
the chisel The lines produced are often silvered wiih an amalram 
of mercury and tin-foil and the appearance is very pleasing The 
boxes are further ornamented by carved ivory knobs, etc 

33 > it will not be interesung to give a list of specimens. At 
Pakpatan all kinds of cigar boxes, vases and travs, croquet mallets 
and balls, children's to}8, etc , are made, and a list of them would be 
useless 
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I conclude the class with a descnptive list of the torner’s 
tools — 

(i) ** Ndn A large, heavy, narrow-bladed cbitel, for ^le first 
operation of rough clearing the wood. 

(s) **Nthfin/'— A broad chisel, ntther heavy, wMi le^ wdoden 
handle, for neat catting , also callea Mfitimi. 

(3) They rest their too^s on an iron bar ^ add^*^ placed dose 

below the revolving block of wood, and preee the edge 
of the tool against the wood, moving tt from side to 
side. 

(4) “ Burdkt ” — A pointed chisel to cut oat screw, grooves, etc 

(5) ** Chfrna."-> A heavy iron bar, terminating in a fiat blade at 

either end, r»nl> the point of which is sharpened 
edgewise Grooves can be cut, and a c\ Under separated 
into pieces bv th n 

(6) “ Rachf,' and ‘ Roda * — A bar worked into a blsde at 

either end 

(7) “ Safhra ** Sathrf " — Narrow edged chisels of sizes 

(8) “binkiya" for cleaning out the inside of vessels intended 

to be turned hollow It is like a hooked bar, the edge of 
the hook being flat and sharp 

(9) “ Tesha — Ad’se 

(10) Rangdta ” — The polishing stick 

(11) ** Varma ' of sizes — This is the universal tool for boring 

holes 

lie has albo saws and files, which need no description 



PafM0«« (Ma«n fi-om the Indian Art Journal, f ol III,, AprO 1S90, pago 86 

332 Lacquer-work and Turnery Kharadt (turner) is found ^dTurnMT 

in every town and large vilUge His work is to be seen in every , 
villagers house Much of his work is crude in design and colour, 
and rough in execution, but it improves pan passu with the increase , 
in refinement and wealth of the purchasing public thus the manu- j 
factures of the city-turners are in general better in quality than those | 
of his village brother 

333. The turner’s instruments are rough and primitive, and are 
mainly country-made In common with (he rest of the iarkhan 
class, however, he is slowly finding out the merits of English steel, 
and one frequently finds that his chisels, saws and files are of English 
manufacture — (i) The lathe {adda) consists of two iron bars {ktila), 
one fixed m the ground, the other to be adjusted for distance. On 
the inner side of each bar is a spike, to which the block of wood to be 
turned {mochAa) is attached Between this block and the adjusting 
bar over the spike is fixed a cylindncal peg (cAan), round wboch 
the thong of the bow (iaman') is once passed The bow is worked 
backwards and forwards, and thus imparts the necessary rotatoxy 
motion, (z) JVan, nxhan^ heavy chisels for the operation of rough 
cleaning the wood (3) AfatAna, a light chisel (4) Adds, the test 
for the chisel (5) Buraki, a pointed chisel for grooving. (6) 
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Sathra and iatAn\ narrow-edged chisels of sues (7) Ckuma, nuAh 
rcda, an iron bar, ends 6at-bladed, the edges sharp for separating 
4 bt cylinders, etc. (8) Bomhnja or ^ra for cleaning out the 
insides of vessel to be turned hollow. (9) the adze (10) 

Varma^ the drill. (11) {Art) saws and \ritt) files (12) Bangala, 
the polishing stick, etc The woods used are shisham and poplar 

334 After the articles have been turned to the required shape on the 
lathe, the colour is applied by pressing sticks (Aa/Zi ) of coloured lac to 
the revolving surface Sometimes two or three colours are laid on in 
patches to produce a mottled or marbled ground (Dera Ismail Khan). 
Borders are usually made m two or three colours superposed and 
the pattern is etched with a chisel When colours are superposed^ 
the mvariable order is first red, second green, and third black The 
coating of colour is rendered even by means of the polishing 
stick, a piece of bamboo, or the midrib of a palm-leaf To produce 
a pattern in green the black is scraped through, for red both i) e 
green and black are scraped awa^ , and for white the w'ood itself is 
exposed The lac stands well the extreme heat of the sun and 
the damp of the rains, but cannot be compared in these qualities 
to Japanese lacquer- work 

335. The colours are mosth mineral Yellow is made mith orpi- 
ment, green is the arsenite of copper, red with red-lead or vermillion,. 
blue with lajwatd or Prussian blue, black with lamp-black The 
usual method of manufacture is as follows — bellow — Quarter seer 
shell-lac and 2 cbitiaiks sulphide of arsenic (hartal), pound lie 
latter in a mortar, mix the shell-lac in, and warming gentl>, mount 
the mixture on a stick, cool, and take oft the pigment and roll it into 
a c)linder (baiti) Red — Quarter seer shell-lac and 2 J chittacks of 
vermilion , treat with w'aler and pound for several hours, dry and mix 
with shell-lac and proceed as for jellow Green — One chittack 
yellow, warm and mix one tola of indigo and proceed as before 
Black — Quarter see^ shell-lac and 2 chittacks lamp-black, etc 
Blue — Quarter seer shell-lac and 2 chittacks carbonate of lead j 
pound and mix indigo, etc Lajward — Quarter seer shell-lac, a 
chittacks while lead, and 4 tolas bottle colour (ajaib rang), warm 
shell-lac genii), mix the two other ingredients slowly, etc 

336 The following places may be regarded as centres of the 
trade — Sahiwal (Shahpur District), Dera Ismail Khan, Pakpatan 
(Montgomery), Ferozpur, Hoshiarpur and Jullundar Sahiwal lacquer 
work, as compared with that of other centres, is rough and crude 
It IS, however, characterised b) great freedom m design Aniline 
d>ef are much used, an aniline mauve being peculiarly unpleasant. 
The work done in two colours is most effective The Dem Ismail 
Khan work is unique in character, very few colours are employed, 
and the pattern is usually of fcm-like scrolls of almost incredible 
minuteneSB and delicacy of execuuon, mostly wrought or scratched 
by women The caskets, tables, etc , are lavishly ornamented with 
ivory Studs, flowers and similar ornaments. Pakpatan articles are 
remarkable for solidity of surface and design. At Ferozpur, the 
work of an old pupil ox the Mayo School of An is skilful in ezeeutton 
tmd artistic m design. He uses the faraih (TAmgliZ Ortetttftlli} 
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same wood, 3 beinff the exterior and 4 the interior portion In 
order to illustrate it 1 send a round piece 5 which shows both condi- 
tions 

341 “III — I furnish three samples in illustration of the 

manufacture of a coloured spool which is so frequenth used here for 
winding cotton yarn on, and making it into cross skeins They are 
marked 6, 7 and 8 

“ 6 IS the crude form of a spool Tlie two heads are made of 
tliyar {jieodar) wood, and the stem or rod connecting them is made 
of bamboo Bamboo wood is often used m this subs’diar) wa\ to 
finish up a to> as it is not easily breakable 

“ 7 This rejiresents the first stage of a lacquered spool A stick 
of coloured lac is heated and then pressed all over to give it a \arnish 

“ 8 Over 7 a gnUkn lac-leat is first carefulh pasted Then on it 
again small cii[)peil pieces of red green, and w’hiie lac-lcaves are 
affixed to give the spool a gaud\ appearance 

342 “ Lac haf — Simph s of rtd and gretn lac-lcavts are also sent 
under cover 9 'J lit method ol making these leaves is \cr> simple 
A quafliiitv of lac -seed is put in a small bag winch is knotted on the 
lop and then placed m a small o\tn called ‘ toKhani When it geK 
hot It is taken out Meanwhile a iin-toil is i)lated on a frving pan 
which also gets warmed up on Uu biirniiig coals thi this im-foil the 
lac b\g IS slowh moved from one corner to another the lac-d\e oozes 
out all the unit and the wlioic tiii-toil becomes coloured wnih lac 

M3 (f) Chuns or bracelets — “ 1 send tour specimens marked 10, 
II, 12 and 13 — 

“ 10 This IS a j)lain brac< let made of kach or glass 

“ 11 Here a plain braeelel is giUltd over with lac-ltaf 

“12 A bracelet ot the foim ( 10) is made warm and dved with a 
Isic-stiek and then on the outer surface ot it lac leaves are 
pasud as in ibe case of spool 8 

“ 13 I'bis bracelet is entircli made of lac, the top of it being 
covered over with a j»icce of lin-loil Tlie inside of this 
particular braeelel consists of good lac, but ordinarily 
onh }>b(.g (je, refuse of lae after shell-lac has been 
made from ii) used for the purpose 

*' A specimen (.f is sent under cover 14 

344 “ IV Prtpara/ion of Lac — Seed-lac — Lac as collected from 
the trees is shewn under cover 15 (if it is wet, it assumes when packed 
in gunnies the foi m i6) 1 he larger pieces of this lac are collected 
together, dusted and washed in plain whaler I hey are then 
powdered, and the stuff is mixed with some water which after boiling 
in a caldron in w'hich some sakki and lajp are also put, is allowed 
to get cool The whole thing is afterwards put in a vessel to the 
mouth o£« which a piece of cloth is tied which thoroughlv closes it 
The vessel remains stationarv for a little while, after which the 
coloured water is made to filter through this piece of cloth, when all 
the water runs out some residue is left at the bottom of Ite vesael, 
which IS called lakhi It is from this that the lac-dve, in the proper 
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sense of the term, is made Its specin^ is shown under cover 
i6e, saKki under 17, and saj)i under 17a It ma? be remarked 
here that with 5 seers of lac the mixture us^ is as follows 
Water 5 seers. 



S. Saiji 
% Sakki 


c seers. 
}th of a 1 
kth of a I 


** If lac 15 is dusted and mixed, not with plain water as before, 
but with water which is water boiled with Saiji 

and SuJUtgu (Borax), then the residuum is called lac-seed, for whkh 
see specimen (18) " 

345. Chapra cr Shell^lae — ** Before siatmjr the process for making aSHliaf 

colour^ lac-sticks it seemF necessary to say a few words about the 
formation of what is technicall) called Chapra, but collo^ially 
known as paprt^ perhaps from the turn-out resembling a Papar, 
a thm crisp cake made of pulse The lac-seeds after they are well 
washed are staffed into a cloth bag, the mouth of which is tied with a 
piece of string This bag Is then heated over a fire, the lac inside 
naturally melts and through the pores of the bag emits a kind of 
resinous frothy substance which is at once removed by the artisan 
with a scraper This frothy substance is then laid flat on a stone 
and at once turns into thin plates The refuse left in the bag is called 
fhog which 18 already referred to, is used in making bracelets, and also 
•ometimes by goldsmiths in filling up hollow ornaments and by 
turners to patch up fissures in wood used for turnery 

546 Quahtm of I send two samples of thapra under covers 

|0 and so. 1 9 is made from kart lac, lac collected in the month ^ 

of Har nune-Tuly) so is extracted from hatal lac collected in 
October«November The latter is darker in hue owing to, it Is said, 
the mixture of rain-water with lac-germs m the rainy season. 

347, Sometimes before making the shell-lac the artisans mix some 
hiroja (si), rosin of Pinus longifolia, with the lac-seed The 
reason for this mixture they give is, that the shell-lac gets more suit- 
able for light colounng The price of this what may be called 
* imtmre ' shell-lac is lower than that of the pure article, and it is not 
onliiLely that the hireja is mixed to increase the weight without damag- 
ing iu properties to any very appreciable extent. Specimen of this 
'impure* snell-lac is given under cover (ss) 

348* Lae-Mtiehs or Battii. — **.They are made from chapra and 
not from lakM. Lahhi (dye 16 u) is not used in making these sticks 
excepting No. 37, in the formation of which both chapra and lahJd 
areused. 

349. ''The process of making a coloured lac-stick may now be 
brieA j described. Three or four chaprat are ] oined together and brought 
near live coals placed m an oven, where they soon begin to sonen. 

The artisan pulls the softened matenal like a wire with his right hand, 
left hand holding a stick on which the wire is wound and unwound 
during the process It is then well beaten and made into a ball 
(specimen S3) When its colour becomes deep yellow, the |rfeoe is 
nm removed from near the tokhani (oven) and placed on a small 
woodeniitafid made fast to the ground in order to receive a good 
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bammenng The ball is then made flat, the sides are raised so as to 
leave a depression in the centre in which a vanety of colour-substances 
are placed according to what colour the lac-stick is intended to bear. 
The whole is afterwards thoroughly beaten up by a hammer until 
the colour-substance gets well mixed up with the chapra. The artisan . 
stretches this mixture, makes it into a kind of round pencil with the 
palm of his hand and then flattens it into the ordinary shape of a lac- 
stick with his fingers 

"I send specimens of 14 coloured lac-sticks, but they are to be 
considered bv no means exhaustive The process is the same in the 
formation of each of the sticks — the material mixed with the shell- 
lac being ordinary colour (i e colour substance) bought from the bazar 
Some remarks, however, mav be made as regards a few of the specimens 

350. 34 VeVow — “The substance mixed here is Aar/a/ (orpi- 
ment). As the colour of the chapt a wire, above referred to, is already 
yellow, that colour is easily developed 

351, 3 ^, 26 and 27 Grefft — “ It is rather curious that in making a 
greeA stick the artizan first puts the same hartal which is used m 2 4 only 
in less quantity Afterwards he mixes the powdered green colour sold 
in the bazar I asked him the reason of his putting in hartal and he 
said that with any other mixture the green colour does not come out 
well So that in stick 26 before putting in the green colour, some 
white substance (powdered sulphur in this case) is mixed instead of 
hartal as in 35 Of course it is possible to make a lac-stick with 
gjreen colour alone, but it is not much used 1 asked the artisan to 
bring me a specimen, and brought me stick 27 But even in this 
I discovered he had put some turmeric though onl> of the weight of 2 
grains 

352 38 White — “ The substance mixed here is powdered sulphur 
In making white sticks a greater ituanniv of colour-substance is used 
than in the others, and similarly greater exemon is required m beating 
It and mixing it with the chapra Before the final stroke of the ham- 
mer they also mix htroza-t-chil (1 e , resin of Pinus longlfolia 
3i) It IS supposed to brighten the colour 

3^3 29 Black — “Here lamp-black is mixed with the chapra 
The oil used is that extracted from sarson, a kind of mustard'Seed 
(Brassica dichotoma). 

354 30 ShtH^ar/ ThiB colour is sold in the baxar (red oxide 
of mercury So are navrangt, i e , orange-colour (31), hirmoMU^ a kmd 
of red (34), and crimson (33;, but m this last suck white powder 
ground-sulphur) is also mixed 

355 34 Lajwardi — “ This is a very favourite colour It is made 
from a combination of ground sulphur and j nunt colour obtained from 
the bazar The pure /amtm colour (1 e , colour resembling the fnut of 
Eugenia Ja'^ boiaDa) is shown m suck No <'5 

35 ^ 30 Chapra — “ This is a suck made of chapra alone. It is 
not often used 

357 37 -^Lakht “ This is the lac-dye, m the proper sense of the 
term, and is obtained by mixmg lakhi (i6a; with the chapra 09)* 
As mentioned above, it is only m this stick that Mht is used* 
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358 Ar/ Manufacfur t — Hoa^^arpu^ n one oftlie chief wood- 
podncing disincis in the Punjab, and as the fund ion of dyeing diverse 
kinds of wooden furniture is performed with lac-stick«, there is a fair 
amount of lac-indu8tr> in the district There ti, however, do regular 
manufacton in the place, nor is the work carried on, en anv wv, MaaSte 
large scale A shop here and a shop there, every artisan works at, tiwes*^ 
his own lathe m antique style and all of them in pretty much the 

same way. The instruments used are very imperfect and toole 
simple, and rat articles of exquisite taste in which oolours ftre bteanti , 
fully blended, are produced Toys of various shapes are tamed every 
day and find a ready sale m the market 

“ The lacquer work here is done b\ the same men who do the 
turners’ business and nh . are caMed ' Kharadus ’ The chief veMties 
of lac work known as prac i'-e ' in the district are four — 

359 it) Ordirmry Lakhi work, 

“ Tlus IS the ordinarv plain work A wooden article, say a box, Tha Uha 
is made to revolve on a lathe which consists of two uprights made 
fast to the ground through which two iron spikes are fixed On the 
pointed edges of these spikes the box is suspended from both sides 
and 18 made 10 rotate bv means of a bow with a cord attached to it 
which 16 moved up and down like a piston rod by the turner This 
rectilinear motion in the bow produces a curvilinear motion m the 
box, and while the rotation lasts, the turner goes on chiselling the 
box till It acvjuires the rei^uired shape He then smooths it with, 
say, powdered brick, and when the article assumes a little glossy 
appearance it is revolved again, and a lac-stick of the required colour 
is pressed hard against it The friction produced by rotation yields 
enough warmth to soften the stick Accordingly some colour melts 
off, and by rotation is made to spread all over tfie surface A small 
stick of date wood PhcEtiix dactylifera, specimens 38 and 30 (39 
used for the outside of a box, 38 for the inside) with a pointed edge is 
then rubbed over the coloured surface This and the use of a little 
rag (for which the workman sometimes uses his own shut sleeve) 
makes the colour look bnght and evenly spread out 

This plam coating of lac colour isgenerallv done on Im of bed 
steads exceptmg their tops on which work ot the secoml class is 
usually done 

1 send two bails (No 40) showing this plam colouring, the wood 
used is tahli 

360. (fO Ahn work, 

“ This species is only a vanety of (1) It is called l^eeause 
It ^s^esses a motley ap^arance like the patches of an abr or cloud. 

** 1 send a speamen box 41, the bottom part of which has been 
forked m this style which may be thus desenbed . To begm with, 
a coat of yellow colour is given to the box, as the subsequent work 
comes out better on it than on (he bare surface of the wood itself. 

Then a very small and thm pencil (No 42 which is made like the 
specimen stick 57 (onl} with this difference that ihe wire of shell- 
lac is drawn out much thinner than in 37, so that 1^ slick beoolaes 
irather hard and is not so easily liable to melt as the 0lher)k is freest 
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Against the lathe in the manner described above, but the 
here Is not so hard and not uniform The workman moves about his 
hand so skilfully that he scatters the colour wherever he chooses to 
do so The red colour IS thus spread out and m the blank spacM 
or yellow surface remains as it was before A black stick oi tn 
specimen 29 (no thin pencils are used for black or any other 
excepting the red above noticed) is now pressed in the same skiira 
manner, and only fills in the small borders of the spaces left by t e 
red stick Lastly, white stick is used to fill up these spaces, so that 
not a vestige of yellow remains The result is a mottled appearanc 
which may be made to contain a sprinkling of as many flours o ® 
chooses to have. Of course after the applicadon of each new colour, 
there Is the usual rubbing with date-wood, rag, brick-powder, a q 
headings of wood-carving 


361. («i) Atishi work 

“ About three-fourths of the lacquer-ware in Hoshiarpur is of the 
third kind It IS called fiery, because mild fire is con- 

stantly placed near the lathe when the work is being done, and 
say because the article of this style gives a fieri glow when laid In 
the sun I send three specimens of this work, one finished and two 
others showing the preparatory stages 

Cup (43) exhibits five stages, which are marked on it 

a Shows the ordinary wood readi for colouring on the lathe 

b When this wood has been further polished bv rubbing it with 
brick-powder, called ptpa (specimen under cover 46), mixed 
with glue and water 

e Some tin and glue are mixed together with great labour ^ This 
mixture is then applied on b with a rag and the result is c 

“ A sample of this mixture is sent under cover (47) glue and tin 
are also sent marked (a) and ( 3 ) It is said that the nght proportion 
of these elements for a good mixture is 2 tolas of glue in -^th seer oI 
(tin) 

d The fourth stage is practically the same as c, only the tin has 
been made bnghter bv rubbing it with a mohra (a kmd of 

e On the tin ordinary red lac- stick is pressed against the cup fand 
the lac-colour is produced 

Cup (44) 

This shows further developments On the red colour (as shoTO 
above under 0 the artisan works with a pointed iron-bar which he 
calls his ‘ pen,' with this ‘ pen ' he enmves designs of flowers, leaves, 
etc In this particular case a yellow lac-stick is then pressed 
against the surface of the cup with the result that the engraved parts 
become saturated with the yellow colour It will be noticed that the 
petals of flowers on the cup are engraved or ratnw scntcnea iiutte 
A lajtvarM lac-stick (specimen j*) 5 s then applied to the cup and the 
lajivarii colour adheres to these engraved places alone, and the resnlt 
Is rtiown in enp (4$). 
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The inside of the leaves is now engraved and green colour put 
in with the green lac-stick. The process may l>e repeated and otner 
colours put on as one desires 

“ It may be added that after the appUcation of a fresh colour, 

18 rubbed over the surface of the cup to give it a polish When ine 
article is 6 nished some mustard oil is also applied with a piece of rag 
in order to give it lustre and brightness. 


Ml 


sdf. (ffV) Jfogthi work. 

“ This work of pure rrjgraving is not much in requisition here. It 
requires greater exertion and much more skill than the other three kinds 
mentioned above and o^ing to its comparative costlmess is not much 
patronized 

" For specimen ot this work 1 send one highU finished box (48) to 
be shown in the Museum It is by no means the best that could be 
made here, as the artisan in ihib cast ( b\ name Jam ) has been rather 
hurried on, as he had aUo to make the lac-sticks descril^d above. 
In order to explain how such work i& done, I must refer for a moment 
to the lid of box ('41) on ^hich vanous lasers of lac-dje have been 
worked out b> means of lac-sticks in the following order — 

Yellow or ^hite, red, green and black, 

“ These la>ers on the box ('41) have been opened a bit to show the 
different colours used 

“Now exacth the same arrangement of coloured lasers has been 
effected on the box (48), the topmost la>er being black The workman 
then takes his ‘pen’ and works laboriousl} with ii With his patient 
engraving all the coats excepting lellow' are opened The yellow layer 
is used as a sort of foundation surface on wnich engraving is based. 
There is no design, no pattern, which the artisan keeps before him to 
copy Yet his unaided fingers liardly make a false move, whether 
be works m the da> or at night, as was the case in the preparation of 
box (48) In the centre of the lid there is a knob of ivory which gives 
the box a pleasing look 


11.— OTHER LAC MANUFACTURES, 

363. There are several special industries in addition to tuinery, 
where lac is extensively utilised. These have been incidentally men- 
tioned in the opening remarks of this chapter but it may be desixable 
to deal more fully with one or two of these : — 

364, Churis or Bracelets.-— These are made mainly from tbe 

inferior qualities of lac, such as the khud or dust obtained on reducing 
stick-lac to seed-lac , ibe gaud or fine powder derived from the 
washings of seed*lac, and lastly tbe hn or — the refuse 
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obtained after the shellac, button- lac, etc , has been squeeeed from 
tbe melting bags. These three products have to some eatopt separate 
properties and find distma markets; but they may be dealt with 
in the present instance as if identical The manufacturers of chum 
as a rule mix tbe Ithud^ gaud or phog with one-third soft red 
clay and heat the clay and lac m a pot until they get completely 
mixed. From this they manufacture churu usmg a purm* quality of 
lac to cany the colours and surface dressings. As the process differs 
considerably in the various provinces of India, the following passages 
will be found specially interesung > 




AuflasM talMM trwnk the Beperi en the AgrUiylture of the District of Cuttack, 
fry Mp N N Lanepjea, »*» subject o/ Lae, page 178 


365. The principal material of which chum are made is jcm or lac. 
To three parts of dry lac, one of led earth of the fields is added, and 
both aie put into a handt, or earthen pot, and set on the fire, and the 
mixture is constantly stirred with a stick until 11 becomes ot the con- 
sistency of paste The melted matter being well mixed, is then 
poured out on a hat wooden board, and whtn it h^s cooled a little, 11 is 
rolled with a wooden mallet into a suck Ihis suck or cylinder ot 
prepared lac is then held up over a hre of coals kept foi pui pose in an 
earthen pan {chh^Lua), and as it softens by the heat, it is again rolled 
backwards and foi wards on the board and reduced to the ttiickness of 
an ordinary wooden pencil Pieces of the required si^e are then cut 
off from this thin suck ot lac, and each piece is held up over the hre 
and the two ends of it are joined 1 his is ilien set on a coLical frame- 
work of wood, seven to eight inches long lapenug fiom three inches 
in diameter at ihe base to two incues ai the apex To the centre of 
the cone is attached a cylindncal handle about 16 inches m length, 
which is held in the hand while the upper frame-work is made to 
revolve over the hre 1 he chart is ihus moulded into shape, and is 
smoothed with ihe blade of a knite. ^hen it cools ai d turns hard, it 
IS taken oui and another piece of lac is taken up and the process is 
repeated When live or six are read\, ihej are again put on the frame 
and held over the hre, and when ihe\ have softened a little, the hrst 
and the last churu are given a round shape and the intermediate ones 
are flaiiened down with the kniie hinally, a coating ot lac coloured 
red, jellow, green or blue, according to cnoice, is put on each chart / 
and while the irame <8 held over the hre the churu are polished with 
tbe blade ot a knile, and with the edge each churt is cut and deutched 
from us j^eighbuurs A thread of lac is then put lound tne edges of 
each ihun and small bits 01 glass aie set round the middle ihe 
hrst ard the last charts m covered over with paam or rdnga (unsel) 
to resemble silver 1 he churu are then rk.ady tor u>c. \.,ok>Ufed lac 
used tor the coaUng is prepared m the following manuer : — 

Calaevf. 3h(L To three pans of lac, one of karial is added to make the 

ocuouriyeilow. For a red colour one part hiuglu (country Teimdlon) 


I »5» ) 


lL$ig0t. 


dn 


L4C IndnatriM. (& WM) 


IS added to three pstxts of lac, and for a filne oolmiDiie 
If added to tliree pans of lac. Half of Aariai ahd half of indigo 
added to three pans of lac give a green oolotir. The onlOttring matter 
is mixed with water and gronnd on a stone (riQ tlQtil mdit<!xifd to the > 
consistency of a thin paste, It is left in this stale on the SMiiie« 
the lac with which it is to be mixed having been pLaoid tn a piece of 
cloth, is melted over the ftre nntil it becomes so hanefied that it can 
easily pSit through the cloth, when it is held ov> r the atone containing 
the colouring matter and allowed to fall out in drops on the paint. 
The whofe it then mixed with two sticks, and^^comes coloured laC| 
and IS wrapped round a suck and allowed to harden In this way It 
18 kept ready for use 

Colonred lac thread, roferred to above, is made by drawing co- 
loured melted lac into thread whh a stick This thread' is put on 
the ckutt round the edges and represents a raised border. 



A^m ihs 9fthe Manufneiur^ and ArU nfiha 

Si/ B H Baden Powell Esq , id79, pagm »4» 

367 Lac bracelets or cbuns “ are made in many places, especially i 
Delhi, and the process in the Panjib exactly resembles tliat described 
in a report on one of the Central Indian Districts, which I have 
unfortunately mislaid, but which I have used for the purpose of quot- 
ing the recipe for making the gold solution that gives the gold lustre 
to these pretty but fragile toys 

368 ReBned or puriBed lac is mixed with the tine powder of burnt 
bncks, and the two are heated together in an iron psn and stirred till 
perfectly combined The lac is drawn out into sticks of the thickness 
m the intended bracelet, and this is done b> rolling the sticks on a 
flat board while sail hot Pieces of the requisite length are cut off 
anc each piece m bent round and joined, and placed on a wooden 
cylmder to cool, and to be further ornamented The glaxmg with gold 
solntion and silvering is generally done before the sUcks are cut up. 


Paajab. 


Thb Daman af JhMamar in a MgMy inHruaHva nta an ika InOutirw 
af that atait remarkM regarding tha O he tri trade /— 

369. '^The lac is most commonly used in Jhallawar in making 
ckuns (bangles for females) The material used for this porpobe is 
prepared by mixing together equal quantities of lac aad sand. At 
fint It is made into ihin sticks, or pencils of suitable lengths whidi are 
rounded off by being rolled between a smooth bat-like piece of wood 
«ffid slab of stone, and are then made into the required shapea by 
gmewhat similar process. The chum thus made are subaeqoeatly 
oBloWied in yanons ways Someumes gold or aihrer or tin*leavet are 
applied to them in various pattern " 

Ck^fiia also uied in varnishing earthen pots. 

(/) ue le not employed m metal indnstiy in this ootmff^. 
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State, yo 901 at 1^ rebruetry 1397 1— 

? 7o. ‘'Bangles for women are also made of chapn with a mixture 
ittle turpentine in it Chaprt is a preparation of lac, and la im- 
ported from abroad Four sets of bangles are simplied as a sample, aa 
also SIX pieces of chaprt which comes from Bombay raw, and is 
dyed locally, and five chaprt marbles and five cubes locally made 
up of ihapri ” 

The use of turpentine may be remarked to be the chief point of 
interest m this passage 


Paneh 
■). 


The /bilaudny tteeauni reffording the manu/atHure af lag bragelett ie tahen 
from the Bamhay GameUeer, VeL III (Kohria and Baneh Mahale), pagea 
949 30 :~ 

371. “ Before being used the powdered lac, kanja, is placed in a 
bamboo basket, mixed with powdered alum, washed with water, and 
for a day set to dry in the sun Then it is ground to powder, melted 
in a metal pan, and in the proportion of two ounces to the pound (five 
Zolas to one seer) mixed with brick dust and old powdered lac bracelets 
The mixture is melted, poured on the ground, and rolled into a 
round fiat cake The cake is cut into three or four pieces, each piece 
heated and between two stones rolled into a stick, generally si pounds 
in weight. The stick ready, some dearer lac is mixed with yellow 
orpiment, or red earth, or both, and made into small cakes from five 
to six ounces in weight Then these yellow or red cakes are laid as 
an outside coating on the first lac-stick, in such a way as to make 
it all red or all yellow, or one side red and the other yellow. The end 
of the stick IS then heated, drawn out, and then the proper length for 
a bracelet cut off As the> are formed, the bracelets are slipp^ over 
the oily conical head of a pestle-shaped tool known as the nce-pounder, 
siimeia This has usually a head about ten inches long, varymg m 
size from two inches across the top to four mches across the foot, and 
a handle about a foot and a half long When the head has been 
covered with rings they are carefully heated, so that without melting 
the rings may stick to each other. This done, the set of nngs is taken 
off, rubbed with brick powder, polished either with copal varnish or 
with a mixture of gumanne, cnandrus, and Imseed oil, and coloured 
vermilion, blue, or yellow 

3JS. “ >Vhen the cylinder of bracelets has been coloured the next 
step IS to print a pattern on them. For this purpose about two ounces 
of tin, kaihtr, are melted into a thin plate and rolled round a small ball 
of glue The ball is then set on a stone and for a whole day ham- 
mered by two men, the particles mixing together nil they form a 
dull-grey metallic plate Nextd ay the plate is broken into pieces 
thrown into a copper vessel with a little water in it, and placed over 
a slow fire. The plate gradually melts leavmg a sediment sometimes 
strained off through a coarse cloth The water is now ready for use. 
Meanwhile a little very fine cotton wool is tiffhtly wound round a 
small bamboo chip and so wetted and pressed xhaX it inakes a pad or 
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3 hard enough to have a pattern graven on ill face by a large iron 
) This cotton stamp is now uken, dipped in the tiz^water, 
being very lightly pressed on the cylinder oi bracelets, prints its 
pattern on their varnish After pnnung the bracelet the cylinder is 
varmshed once a day for three days, me varnish turning the white 
markings of the tin pattern into a beautiful gold Then the pattern 
IS completed by studding the bracelet with drops of tin-water coloured 
red with vermilion or white with chalk A nnal coating of varmsh 
finishes the work When they are to be sold the bangles are separated 
from each other bv a knife-like tool Each bangle is then cat, passed 
over the wearer’s nand, and the end melted and joined. The bracelets 
are sold two for ¥ (*, tice) generally in sets of twenty-five for each 
hand They are general h worn by the Varna women of Malwa, and 
by Dohad women of the ^jput Patella, and R^valia castes 

373 These lac bracelets are an imitation of the costly ivory 
^tjim bracelets, of which a woman generally gets one set at her mar- 
riage, weanng them only on very great occasions Besides bracelets, 
yellow and red striped armlets, goluis^ are worn between the elbow and 
the shoulder Except that the) have neither varmsh nor pattern, these 
are made in the same wa\ as the bracelets Two of them sell for Jd 
(a^fc^) The manufacture of lac bracelets gives emplo)ment to a 
special class of craftsmen called Ldkh^ds Of these six families are 
settled at Jhalod and nine at Dohad About half of them are Mnsal- 
mans and half Hindus 
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pag€ 180 , maybe regarded a$ inetruatiee 

374 Lac working gives employment to a small number of Musal- 
mans who form a separate commumt), known as Lakhdns They are 
chiefly found in Nasik, Malegaon, and Chandor The raw matenal is 
generally bought from Bohons, or native stauoners, who get it from 
Bombay Besides lac they require other pigments, vermilion, orpi- 
ment, indigo, and copper leaf, which also they get from the Bohons. 
The process is to mix a certain amount of cheap sealing wax with 
bnek'^ust, and heat it till it becomes thoroughly pliable It is then 
made Into a stick, about an inch in diameter, and from one to two feet 
long. Next it is covered at one end with a laver of lac coloured red, 
yellow, men, or blue, by mixing with it mechanically such pigments 
as vernulion, orpiment, and indigo, or if green is wanted, a mixture of 
orpiment and indigo. The end thus covered with colour^ lac it then 
hemd smd drawn ont When the coloured end becomes as small as 
a quill, it is cut away from the stick, and, while still hot, it is stamped 
by a carved brass or wooden mould. It is nosA wound round a 
wooden cylinder and the ends heated and joined, and, finally, to make 
it lie in one plane, it is laid on a stone slab, covered with a flat piece 
of wood, ana struck lightly with a hammer 

575. “ The lac-worker uses SIX tools. The rolling pin, rar 7 or, to roll 
the heated lac into a stick, worth 6 d (4 amnas). A stone, which must 
be flat and is generally a piece of a brokoi grinding mill. stone 
is heated and the lac softened on it and roiled into a stick. The cost 
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is nominal A hammer worth 6d (annas 4) Two fAasAv or many- 
sided wooden or brass moulds with different designs carved on each 
face, each mould costing from i6j to (R8— Rio). The sdcAa 

or wooden cylinder, round which the wax is wound to give it the 
shape of a ring The /hapfia, or flat piece of wood, with which the 
lac ring is pressed to make it lie in one place 

376 I he only articles made are lac bracelets The maker gene- 
rally disposes of them to the Kdsirs, or bangle-sellers, selling them at 
from \d to (J -I «/) each I hey are worn by Hindu women 

of all classes Nasik lac bracelets have no special merit, and are not 

in much demand The workmen are poor, even with the help of their 
women, they do not earn more than from 8f to 12s (R4— R6) a month ” 
377. ma\ be said to be one of the most exten- 

sively used ingredients m the so-called “ spirit varnishes ” , but in order 
to give tenacity and elasticity to these some of the softer resins, such as 
elemi, maAic, Canada balsam or Venice turpentine, are indispensable 


ingredients The spirit evaporates and a fine coating of lac and resin 
IS left behind which constitutes the polish or varnish This is, 
however, when lac onlt is used, halile to crack on exposure to the 
air It 18 probabh from a similar reason that in the better class 
lac-turnery the finishing poli-h u given with an oil, such as linseed 
or sesamum Ihe “on varnishes'’ differ from the spirit varnishes 
mainly by the fact that the> dr> thiough a chemical change taking 
place m the oil which oxidised into a tough glossy film. 

378 As already stated (p.^^a^^r<lph 1 ), refeience is made in the 
Alii-i Akbsn (1590 A D ) to ihe lac -varnish to be u<;ed on houses and 
furnituie Ihe kncwle Ige in this substance is, therefore, by no means 
a modern one vuth the people of India In Europe and Amenca 
lac-varnishes are often coloured and in that condition are extensively 
used for metal-work, for imitation gilding and bronzing and for staining 
timbers Lac dissolved m alcohol and coloured with gum-gutta or 
saffron, etc , may be used as a varnish to impart a gold appearance to 
meuls while not obscuring their brightness. Mr. Baden Powell m 
hiB P<kh]ab Products appears to have been one of the earhest Indian 
anihors to draw atteuiion to the gold-coloured varnishes used in 
this country His account has been republished by vavkMit writers 
and the story' told in different language, but the fhets remvdn the satne. 
The following is Mr Baden-PoweH's original passage in which he 
deals with the application of this azt to the manafactnie of ckitru (lac 
hreceleis) *— 

579 “ To silver the sdehs, Un leaf ot foil is tifked Widi half its 
wdglit of dry glue, and tteie are pomuM hnd'grofmd a 
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long timei till in about six hours' time the/ amalgamate The maas is 

then thrown mto very hot water, when it crumbles mto little pieces ▼ahMbI. 

They then stir this up and pour of! the water, repeating the operatioii till 

all dirt and impurity in the water disappears When the solution is 

quite pure, they boil it up and let it stand, carefully covered, for the night 

380. “ Next day the silver soluuon is found depoaued. This is 
spread with a brush on the lac, and burnished by rubbing over with 
strings of glass beads If it is desired to produce the e&eci of gold, the 
silvered lac is pamted over with a transparent yellow vanush prepared 
as follows — 

381. “ Gum myrrh is boiled m sweet oil in proportion of 40 
to 48 The liquid is stramed through a cloth , the sediment thrown 
away and the oil set aside An earthen pot is now smeared with clay 
on the underside, and us mouth is closed up with an eanhen cover, the 
edges ot wluch are luted over with clay, so as to render u air tight. 

This 18 heated red-hot over a tire When quite red, the mouth is 
opened and little bus of mndras (copal) are thrown m. 1 he same 
weight ot suitarus as of but, is used , the mass is stirred and the mouth 
again closed Ihe stirring and heating are repeated till the copal is 
thoroughly reduced Ihe m>rrh and oil solution is now added to it, 
and the whole heated and stirred, after tins the mixture is strained 
through a cloth and is ready tor use Ihe lac bracelets are often 
further ornamented by having lutie glass beads and bus of tm foil 
stuck along the edge " 

PtkM»ag«u firom ih» Cy^opimdia of India and of Maoiom and 

d.mta, by ttur^son Qsnerai Eaward ba.iuur, aiff—vdi, tmss* 

382. Lacquer, a varnish either for wood or for brass, made with 
shelHac and spirits of wme. Hard-wood lacquer may be in the pio- 
poruon oi 2 lbs of lac 10 the gallon Another recipe is 1 lb ol seed- 
lac and 1 lb ot white rosui to a ^ahon of spirus of w>ine. toi biass, 
the proporLions are | ib 01 pale s&il-lac to 1 ga<ion of spirit, it bhouUl 
be made without heat, but simply by agitation tor uve or six b ur«. 

It should then be leu uniii the tbicxer ponions have subsidea, wben 
the clear lacquer must be poured ofi, or, if not sumcieuily Ciear, it 
most be ulterea through paper It darkens by expoeure to ligut, so 
that paper should be posted round the boiiie 10 exclude tu A paie- 
jellow iscquer may be prepared trom x oz. oi gaaibuge anu s ox. ot 

aloes, povideied a/ id mixed wnh 1 ibu ol ahelt-iac. Jforaiuii 
yeiiow. i lb. ot larmenc and a oz. 01 gambCM , fur red iacq^er, 
of dragonx ^ t Ih. of aonaua oolonr. hc»evor» u ' 
modified by t^d the lac employed. Lacquers may also be ooloamd i 
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by dissolving? the colouring matters in spirits of wine, and adding the 
proper proportions of these to the pale lacquer, according to the tint 
required Mr A Ross prepared lacquer with 4 oz. of shell-lac and 
ioz of gamboge, dissolved by agitation in >4 ounces of pyro-acetic 
ether The clear liquor is decanted, and when required for use is 
mixed with tight times its volume of spirits of wine Hard-wood 
lacquer is a]ipliC'l nearly m the same manner as French polish In 
lacquering brass, the work must be cleansed from grease and oil, and 
if convenient, heated to the temperature of boiling water, when the spirit 
evaporates and the varnish attaches itself more firmlv to the metal, 
producing a brilliant effect If heat cannot be appliea, the air should 
be dr\ and warm The lacquering should follow immediately after 
the work is polished, otherwise it will become tarnished, and prevent 
the lacquer from adhering 


MAKUPAC 
TUBE OF 
SEALING 
WAX 


it. Scaling ivax, Lar-toyn^ Lar-tnatH, Lar-paper, Lac^dye Ink^ 
Laf and Sand fvhetstones, etc, 

38^ Scahnq-^Wax Mention ha‘^ alread\ been made of the fact 
that ceitain ariiclcs aic manulactured entirely of lac The most 
gcneralU known cvampit of ihib natuie is of course sealmg-wax. 
This IS prepan d from an^ quality oi lac up to the purest shell-lac. It 
IS mixed with rosin lo lower the melting point All the poorer qualities 
of ‘'Cahng-wax are ol course made of flic waste lac, such as phog, and 
they tiie coloured with the ordinary pigments It is stated by Indian 
makers that ilu alizdiin reds >ield green sealing wa\ and that the 
reds eommonh met with have been produced with red-oxide of 


mercur> 

384, Varuqatid Coloured M'trblcs — Sir George Bird wood gives 
the following hnet account of the manulacture of marbles, rulers, etc , 
of mixed colours — 

‘ The variegalcd balls and sticks are made by twisting variously 
coloured melted sealing-wax round and round a stick or ball from 
top to bottom in alternate bands Then the stick or ball is held 
before the fire, and with a needle or pm short lines are every here 
and there drawn peq^endicularU through the bands of sealing-wax, 
drawing the different colours into each other, when the stick or ball is 
rapidly rolled on a cool, smooth surface, and that intricately vanega- 
ted effect IS produced which is so puzzling until explained.’* 

The sameTwriier gives the following brief notice of the lac-mats — 
a speciality of South India — 

38-^ LaV’Mais netted mats are made by allowing the 

thread of sealing-wax twisted round a stick to cool, and then drawing 
of! the whole coil, and breaking it into sections of three or four toms 
each, which are linked together into ' mats ' of all sorts of vanegated 
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colours, but chiefly scarlet and black, and black and golden yellow 
I describe the process from actual observation.*' 

386, Ink — ^In a report received from the Political Agent, Haraoti 
and Tonk, Deoli, No 1664 of the 7th October 1896, mention is 
made of lac being used for making fast colour mk used in writing 
documentary papers It is unfortunate that full particulars have not 
been afforded regarding this ink, but these may doubtless be afforded 
at some future occasion, when enough information may have been 
procured to justify a future note on this subject It is believed that 
lac-dve is extensively employed as a red ink and it is well known that 
shell-lac as an important ingredient in lithograplu both in India 
and all other parts of the world 

387 Lar-leaf — A full account of the preparation of lac-leaf will 
be found ^p 334') m the article contributed h\ the Assistant Commis- 
sioner, Hoshiarpnr Lac-leaf is rxtensiveh u'^^d b\ the nitives of I 
India in their tinsel ornamentations 

388 WhrUtnnes — These are made in most piovinces The best 
quality of shellac iilable is meUed in a pot o\er the fire and inti- 
mately mixed with an equal weisrht of the pnr^'st river sand When 
intimately mixed and fussed together the molten mass 's beaten into 
the shape and thickness of a whetstone Similarly, a preparation 
of lac and sand is used to fasten sword and knife blades into the 
hafts The turner also emploas hardened lac as a temporary means 
of fastening articles to be turned on the lathe 

389 Blow-pipes — Mp H Z Darrah, former^ Director, Depart- 
ment of Agriculture As8.am, wrote — 
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''This IS a curious article made by one Muhammadan of Sylhet 
The pipe is of bamboo and lacquered with effective colours The 
arrows, 100 of which are sold with each pip^ for R^-20, are made of 
small strips of bamboo, 8 or 9 inches long, tipped with iron and 
winged with an inverted cone of paper " — Reportt on Artwan of 
India {^1883) 


PIGMENTS USED IN LAC-TURNERY 

390 The following senes of jottings, compiled pro\ince b\ province, 
gives the chief facts known regarding the tinctonal reagents used in 
India along with lac 

391. jAssam-— “ Composition of lacquer colours — The art of mann- 
faLCturlng lac- wares seems to be dying out m Assam Sibsagar and 
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Svlhet arc ihe only t'^o districts where the art is siill piaclised In 
Sib‘‘aKar tlie foPo^^ing colours nre used They are prepired b> mixing 
shcllat wnh the s'ih«.tances noted against them, respectively - (i) 
vel'o’v with orpiment, 12) red with vermilion, (3) blue with indieo, 
and (4) blick w ih hinp-1 lack fine charcoil obtained by burning the 
dry ihell of a boitle-gnurd ( ! agtnarxa vulgaris) In Svlhet, a larger 
as'iortment of colours is in use These aie — (i) sk) blue (asmani) 
oht.iined by mixing powd»*red indigo and sulphur with shellac, (2) 
red by mixing lac with vermilion, (3) violet, with vioh-t powder, (4) 
grev, with wdme lead, (5' bn« k red, with red res.n, (6) orange with 
vermilion and orpiment, 17) dark green, with green powder, (8) gre^n 
with indigo and orpiment, (q< black, with lampblack, and (10) 
yellow, with orpiment The violet and cre^ n powders are presumably 
imported and of mineral origin It is not known what red rtsin is 
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39a yorth-West PntvinceH Oft /I h - From Agra (letter 

No ^630, oated 6th June 18 6) the following extracts maj be given 
of the pigments used m that district — 


Quantity of Ui 
used 



I Profiorti ri 

Aiticlns nruted tor i of<ttlour 

uroducinir colours 1 seel to i»n» 

St ( r of la 


(0 

(J) 

13) 

(4) 


One se< r| 

Do I 

Do 


Do 


\ ermibon 01 Shin- 
gi if 

drp ment or Hartal 
Indig') or Nil ind 
sometime® char 
coal of lyahiil tfc^ 
Ifitiigo or Nil and 
I orpiment or Har- 
I tal in equal parts 


] 

] 


ot a stcr 
do 
do 

do 


Ci'loi rt 
piodiiced 


Kcd 

Yellow 

Black 

Green 


( 5 ) Do 


Indigo or Nil and ') 
w hue-lead or sa- > do 
feda ) 


(6) Do 


Sulal, the red mixed 
powd( r u'^ed dur ' j 
inR the Holi cere-' ' 
monies and ob-j j 
tamed from 
Benares |J 


Light indi- 
go and 
if safeda 
IS not 
m I X ed 
deep 
indigo 

Gulali or 
Scarlet. 


How tac anH coTour- 
\n\i ubstances are 
mixed 


By melting i and 
a logeiber 


B> slightly 
meTting the 
lac and beat- 
ing It w'th a 
stone hammer 
on a piece of 
stone spread 
over with the 
colouring 
substance of 
the required 
colour 
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393 Paiyaft— The following passages ma> be given urder this 
heading — 

3q4 Sbahpur —The lacquered wood tuinerv of ^ahiwal differ** 
from that of other p’aces m being ninr^ cru'’r in colour and s«mp’er in 
execution A particiil irh uripleabani ai lime mauve is used , but there 
is a better class of vases p’atieis and io\s m .de in two colours, red 
and black or red and teilow, or b'atl* with either The scratched 
patterns are bolder and lartrer than dsewljere and man> tovs eg, 
children's tea-sets, aie tinishtd in tr'insparent lac onU, the colour and 
gram ot the w'ood showing through Chess-boards with chess-men 
and a 1 *rge \ariet\ ol t<>v*> of fiirni«i tha' might pnrzle an English child 
arc made at verj c heap rat**, but ih<-\ d< not seem lo be s popu!arl\ 
known as the' de^vc to be — • Gazither ^ '^hahpur iJuinci, 
^^97, page ePP ) 

3g^ An exteedingU inierestnig rpt>o’'f regarding the district of 
Hoshiarpur h ts been g’ven in its em ren s nee it was fimnd impossihh 
to break it u[ into scctiuus corn prnub' g to tic chapters of this 
review I he remtrks rtgariling the p'gnients used in that district 
should therefore be read (p 326) in this connection 
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396 ‘ To\s, circular boxes and oibcr such articles prejiared b> 
artisans of the Jarapur and Dera Ghazi Khan Ichsils in this district are 
generalh made of ihntam wood (Dalbergia Sissoo). Large and 
small blocks of shnham are kept read\ tor use , and after removing the 
bark and outer surface ol die wood arc shaped into the different ariicles 
required which are then turned < n a lathe ( k^'a'od) to assume their 
proper forms and get coloured, whtdlv or panh as the case mav be. 
with plain or tinted lac The red colour is produced b\ adding cin- 
nabar and vermilion (bisulphide of mercury) to melted lac, yellow 
colour b> adding orpiment or xellow arsenic ( bisulphide of arsenic ) 
called hdria ! , green b> adding a mixture of vellow arsenic and indigo 
blue , and black h\ adding lamp-black or soot to melted lac in the 
same wa> The golden colour is developed bv using t hlon>ie of tin 
which 18 then covered with lac The process adopted is invariably the 
same, I'/s , bits of plain or timed lac are attacl ed or stuck on to a 
straight piece of wood with which the coatings are turn b) turn 
given, while the article is once more being whirled in the lathe 
Some of the articles are finished b> removing the colour in parts and 
filling the gaps with an amalgam of mercur) and tm, or are carved to 
msen bus of ivor) of different shapes ' 


JBMraol from inter No 938, dated thr 9M Doormbor 1898, from the HajHity 
CommUmionor, 8hahpur, Faosfab, 

397 ** Colour sticks are used b> wood-turners lo colour theu ware 
when the tonung process is finished The sucks are made of sbel 1 -lac 
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melted down and coloured by various simple and compound colours 
as described below, or they are made of shell-lac mixed with pounded 
aniline colours imported from Europe — 


(a) Yellow— Is prepared by mixing melted lac in the proporUon 
of 2^ chittacks to i| chittacks of orpiment (Sulphide of 
arsenic) 

( 3 ) Green — Is prepared by mixing J chittack common oil to the 
yellow colour as above described 

(0 Red— Is prepared by mixing 3 chittacks lac with i chittack 
of sulphide of mercury 

(rf) White— Is prepared by mixing one chittack shell-lac with 
chittacks of white lead (carbonate of lead) 

(^) Black— Is prepared by mixing lamp-black with lac 
{/) Sharbati or lac colour— Is made by mixing a quantity of 
shell-lac with baroza ( = rosin of Pinus longlfolia) ” 


Rajputana. najputana — Rao Bahadur P. Bukdeo Prashad, Judicial 

Secretary to the Masahib Ala of Marwar, in a long and interesting report 
on ever) aspect of the lac trade and industries of that State, furnishes 
the following particulars regarding the pigments emplo}ed — 

“ Before the introduction of European pigments (aniline) only fast 
colours made of countr> materials were used, but now this is not 
the case The ordinart aniline colours sold in the bazars are 
mixed with the lac and used It is a fact that the new colours are 
very deep and are generalh liked b\ the public 
“ The following pigments are commonly used — 

No 1 —Lac called chaprt 

No 2 — Hartal orpiment 

No. 3. — Broken bangles of lac (lac and sand mixed, called aster, 
or the inner la>er of colour 1 tola lac heated mixed 
with 5 tolas of sand make these bangles) 

No 4 — Lamp-black 

No 5 ^Htnglu (Shtngraf) cinnabar. 

No 6 — Bahu-ka-gul% 

No 7 — Red colour (Lai nay a rang) ( ■ new red colour). 

No 8 — Green (Sabz nay a rang) ( = new green coloury. 

No 9 — Sasut (molet), a bluish colour ” 


399 ‘‘ The following combinations of these form the battis of 

coloured lac-sticks used by the turners — 

“ No I Shingraf stick or bath — 8 tolas of lac are heated on 
charcoal fire for 1 5 minutes, half of which is made in the form of a 
cup with which 3 tolas of Hmglu (No 5) with 3 mashas of water 
are pul and the other half of the lac is put on the cup and the whole is 
then heated on the fire till the required colour is obtained 

“ No II Yellow stick — 3 tolas of hartal (No 2) is heated with 1 
tola of lac and well beaten by two men for one hour, after 
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another i tola of lac is mixedi heated and beaten. Waitr u no/ 
used in mixing 

“ No III Green stick — It is made of yellow {wUkcut waier) I 
No II and the green coloui (iVn’a rang) as to proportions, when 
the >ellow colour is prepared half ot ii is kept and only f ratti or green 
IS mixed i^ith it 

“No IV Black stick — 2 tola<i lac and half tola of Bahu^ka-guli 
(No 6) ^M‘h waUr arc mixed ami are healed on fire and beaten 
No 2 (a) Yellow (with water) tolas hartal were ground with 
water and mixed with 12 tolas of heated ^ac 

" No Illfa) — (/Fcen slick {vUh water) hilf of the No 11 (<i) is 
mixed with green colour and is heaie 1 on fire and beaten 

“No V Red suck — One lol i t' lOur iviih ivater is mixed with 8 
tolas of he anil l„ j, 1 on in , lIh‘ required i * lu . . obtained 

“No \1 \ 'I'let slick — ii as ot uic Uw i.xtJ with half tola of 
sosni colour wub water an i i** l»*i‘ed <m (ire 

“No \ II ^^tl^stKk--S ^ula^' ot hanplef. No 3 and 6 lolas of 
lac art mixed and heatul on lin , No U (c/), Llack 4 lolab of lac and 
i tola ot iimi>-bi.iLk ami luatcd on Wtk, 

“No \ III sin.k — Lac otih heaic 1 

“ No 11 \a) Vtllow Wii>ir) is used as a first la\cr of colour >Alt«rnat«ttM 

except IP tilt casi. oi \er\ smooth surfaced wood b^tif^th 

‘ No VII Ai/ar (lac and bangles ol lat; is used as second laver othbrg, 

“ All other colour*' arc done afttrthest two la^t‘^s ha\c been finibhcd 
In order lo equa’i/t the colour iht Iruit sia’k ot pilm irtc is rubbed 
against the wood on lh( resohing hlbc and ibt leaf biadc is Bimilarly 
used in the cast of lim lints onl\ "I ht linishing touch is given b\ til 
seed ml being ruiibtd In 1 pitci of cloth against the wood on the lathe 
‘No 11 Yellow and No III Green, boih without waUr^ tire used 
where ihcir lines are made over other colours 


^ro Babu Durga Pershad Hakim furnished an instructive note on 
the Lie liidustn ot Indergarh in the Kotah Stitc, Kajputana The 
following pis^age ma) be here given from which it will be seen 
ihu aniline dves arc n\iw-a-davb most unfortunately being largelv 
emploved in the production of the highh artistic art-turnery for wluch 
that tow n is famous — 


401 “ 1 he foil owing are the pigments used in prepanng the 
coloured lac slicks used by the turners — 

I Lac, uncoloured (heated and unheated) a “ Safeda “ (heated 
and unheated) knewn locally as white lac of European 
manufacture. This cannot be prepared locall) , slicks of 
It arc purchased at Indergarh for 5 or 6 annas a piece ; 
3 Keel** (indigo), 4- ** Baigni ' (aniline purple of 
European manufacture) , 5 “ Gulabt '' (aniline rose 

of European manufacture) , 6 “ Hara " (aniline green 
of Euroj^an manufacture) , ?• “ Bing loo " (vermilion) , 
8. “ Ha>taV* (orpiraent) , 9 Kajal** (lamp-black) 
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“ All the abo\ e are obtainable in am Indian bazar, and the coloured 
sticks are prej)ared by the artisan him&elf bv mixing them with heated 
pure shell-lac or white lac in the following preparations — 


10 \ellow— Shell-lac and ii. Black — Shell lac and 

12 Blue black — Shell-lac and indigo, 13 Red — Shell lac 
and vemnljon , 14 Purple— While lac and European 
purple 15 Rosy — White lac and European rose colour, 
16 Sky blue — White lac and indigo, 17 Dark green — 
Shell-lac, indigo and har/al , 18, Green— Shell-lac and 
European green (aniline) 


“The ingredients are apportioned according as to whether the 
colour required is to be light or dark Of lale years, European 
colours ha\e been imported owing to their cheapness, they a*'e 
supplanting the cohmrs locally produced and are everywhere 
obtainable 

“There arc only four artisans at Indergarh and they content 
themselves with making sulhcienl for their daily ne^ds No stock 
of lac wood-worl* is kept, and there is no export trade With a 
demand for export this trade would deytlop ’ 


402 Bombay and Sknd — The Collector of Ilaidrabad, Smd, in 
his letter No. 3325, dated 23rd July iS*/), furnishes the lollowing 
particulais regarding the pigments used by the lac-turners of that 
distnet — 


“The ingredients for colouring, etc, generally used in the 
manufacture besides lac are or[)ime‘nt, vermilion, iriiiigo, dhup^ a 
fireparation of resin, brimstone, and a green piint imiinrled from 
I'uropc \ smill quantity of eicli of these ingredients is sent 
herewith, together with a suck of uncoloured lac as well as a lew 
sticks of coloured lae illustrating each colour used in the industry 
Coloured lac is made bv niixing the colouring ingredient w'hich 
is first reduced to powder with pliinlicand heating the mixture 
over fire Lac mixed with orpimeni in the above manner produces 
a vellow, wlien mixed with vermilion it produces red, and so 
on 1 he green colour inside and underneath the box is done by 
hand " 

Madras 403 Madras, — The following information has been communi- 

cated by Mr Edgar Thurston, Superintendent of the Government 
Museum, under cover of his letter of the yih April 1896 — 

“A small quantity of sample uncoloured lac is taken Dust, 
etc, removed from it. Then a small quantity of sample C (Naiiu 
ariihalann^ is tiken and »cr) finely powdered, a little water is then 
added to ii and mixed so as to gel a thick consistence Then fire 


*This fiom the desciiptiua wou'd appear to be yellow arsenic — or pirneaU— 
G Watt 
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la kindled with charcoal in a broad -mouthed chatty tn the wav gold- i/ljKKPSc. 

imiths do for their work. Then the lac la melted Thia is done in towSkK 

the following wa} — In a stick a little of the lac {arttil arrakku) is 

touched and held before fire 'Ih-s bcc»ins t«> melt and becomes 

adhesive Ihcn a little more ot the lie is dipped in it and held 

before fire, and when it begins to melt 'mother stick is taken, and by 

rubbing tlie sticks one over the other the lac is melted The lac must 

not be allowed to fall in lire wdiilc melting It is for ihis purpose that 

sucks are used to keep the lac on them This process is repeated until 

all the lac has been melted T In n these sticks are dipped in the colour 

which has been prepared of samjih C (Natiu artihaiam) little by 

little, and by holding before I re the lae and the colour are well mixed 

while melting b\ rubhini* .'u siu ks on< o^er the other When it has 

been mixed we M and win \ hoi colourMi lae is i('ino\cd from the 

sijeks and 10 il. mi'> .1 r 'M' j.' miss iinl sh*jyd jiito slicks like staling 

wax A‘iir a iiilJc wlnli it Iwiomts li.cil 

i^recn and hint toinrctl i* iti invle in die same way 
is iho\e du itdid ii J' iKiiJ^ iisul lor led, s irnjilt L mixed 
will' a lililt. nt swjji»!c ' ior grtcii and h lor o’ue colours " 

4f 4 Trot for inanul uuinng ol coK.iired io\s — 

* I he wood ihit IS to be lunieil i-. tin into log and lixed m the 
laihe 'Ibis is smipi\ iwo lom; pints tl wi.od, to each of which a 
shirp poinUd non is h'td to hod ih wo«»d ihn is to be turned 
bpiwetii htn the wood h is bidi livid it is rnad^ to revolve b) 
passsing round ii at one end fit a sirin* which is iicil to a bimbuo in 
the shape* of an ardi ld< a l>ow Wlmi the wood is revolving 
the chisel is ippncd 10 its surlict in whiicvtr w u the wood is to be 
turned The chisel script- the wood to the shape required, and 
before removing ihc artii h trom iho luniing rnichine sticks 01 
coloured lae ire pressed au-iinst iis surface as it revolves The 
friction mtlls the lac a Inch adheres to the surface in an un- 
[lolished Stacie Iheiialeif talUd 7 halatit^'.at (sample B) in Tamil, 
is pressed against the eolouied surface This gives polish to the 
colour 

TIMBERS USED IN LAC-TURNERY 

40^ As ahead V explained, one of the objects of the enquiry into miBKM 

■» T / USED IN LAQ> 

the s'lbject of lae-turnery was to discover the timbers used for that lUBNUlT. 
purpose, from the idea that these might also be found suited for the 
production of bobbins The numerous cotton, jute and wool mills 
that are scattered all over India have to import enormous qualities of 
bobbins annually A correspondent (on his being asked for inform- 
ation as to the Indian timbers suitable for bobbins) remarked that 
he had ascertained in Madras hat bobbins of a certain size were 
regularly procurable at the ridiculousl> low price of R24 per gross , 
he was accordingly of opinion that it could not pay to compete. Bat 
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if it pays an importer to dispose of bobbins at the price or any other 
price, the opinion generally held is that it should still more pay a 
maker to produce them in India, provided he can obtain suitable 
timber in sufficient abundance and at a remunerative price. This 
View of the case has at all events been entertained b> at least three 
separate merchants who ha\e each affirmed that they are willing 
to import the self-same macbiner) as used in the bobbin trade of 
Europe and to start factories on a large scale, provided they can gel 
satisfactory evidence as to the one difhcultv — the timber supph The 
observations recorded in this paragraph, it is hoped, ma>, therefore, 
prove of some value to those interested in the bobbin trade as well 
as to those solely concerned with h\c-iurnery 

4'''h "Ihe folhiwing aljihabclic il ennnuration h.is been trametl 
from all the replies lo hand dining iIk jiasI four \lhs— the jiassipes 
dealing with this subject having aceonlingU been omitted trom the 
letters quoted in other chapters of the review It is believed, hovvever, 
that this mulilalion wib not maUriallv Kssen the value ct ihe contribu- 
tions that have been rcccive<l, seeing that the list that follow^ gives 
the names of the chief lucaliiies where the timbers in question have 


been recorded as used in l.w-turnerv 

4u 7 I would, however, here cxpliin tint in onlv rare instances w'cre 
botanical sfiecimcns furmslied along wuh the letters or samples of 
woods received I have had accordinglv lo accept the names (scien- 
tific or \ cm icularj given me as correct or lo arrive at these from com- 
parison ot the timbers contributed with those alicadv in the Museum 
In this connection I would, for example, mention Khirm, Khinni or 
Khxrna, one of the most widel} used of all tnnbers In some in- 
stances the samjiles to hand have borne one or other of these verna- 
cular names accompanied with Wnghtia tinctoria, Mimusops 
indica, and M. Kaukl as the corrcspoiKlmg scientific name I 
believe that most, if nut all, the limhers in (luesiion are Wnghtia 
tinctoria, but I have prdcried to give the oiher scientific names as 
well because of their having been spccialh mentioned — 

Acacia arabica) Ha/A/ (Legummosae), the Kikar Qi babul of 
Ilosliiarpur, .Shahpur, etc In Jaipur it is especially mentioned as 
suitable for Indian clubs— J/w^rfezrj 

A Catechu, Ff i/W , the of Iloshiarpur , Jaipur mentions 
It as used for the feet of char pays and musals 

A. modesta, Wall, the Phulah of Hoshiarpur. 
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Adina COrdifOliai H^ok / (Rubiaccse), the Haldu of Saharan- 
pur, the Aladran of Surat where it is said to be largely used for Tua^m.^ 
cradles {palnas), etc 

Ailanthus excelsa, R^xh (Simarubaceae), used in Jaipur for 
scabbards, etc. 

Albizzia Lebbek, Bfnfh (Legummosa^) the Shnn of Shahpur 
Anogeissus latifolia, l^all (Combretacea^), the Dkau of 
Marwar. 

Artocarpus Chapiashai Roxf (Urticacea), the Sam of Assam 
A. tntegnfolia) Linn / iKo JacK-fruit trees, Asfcim 
Anthocephalus Cadamba, Ahq ( Rubiacca^), the Kadan is 

in Alwar iice 1 fni ui\s, bon It- jiijrs, etc 

Bauhinia latifolia (I < .ruuin • i ,ti< Imii ot M'lrwar 
Bombax malabanciim f c iMiiviccx.), the Scmul i«. m 
I iw ir usul loi bo t‘ I'lti in*' cas<s, to>s •‘Cabbanls. Iishing floats, 
of (.ic 

Borassus flabellifer, L (Pi.maM, the 'Jala oi Arm ac- 
cording to Dr Hendlfcy IS in faipur used to mike painted animal 
It 's a soli and Atak >\ot)d but can be workt d casiU 
Boswellia thunfera, J\o\b iTUirscr'iccx), i*- Ic Salar wood 
of Jaipur IS cspeciallv used in making ?to ka pijies or vechas 

Cassia Fistula, Linn, CLtgunnnosxj, the of Aosani 

Cedrela Toona, Roxb (Meliacciu) the I un of Saharanpur, 

Hoshiarpiir, Dcra Ghazi Khan and Shahpur 

Cordia Myxa, Lmn iBoraginaccae), is in Jaipur known as 
Gondt and it is said to be used for hooka shafts 
C. Rothll, R ^ S , the Gundi of M irwar 
Dalbergia Sissoo, Roxb (Lcgummosai; the of Saha- 

ranpur , the Tdhlt of lioshuipur is mentioned in connection with 
Jaipur as good for opium boxci, charpov legs, chilurns and sulphts 
(datura-flower-shapcd chi’umsj In Ulwar it is stated this wood 
IS used for all sorts of furniture and turncr\ 

Eugenia Jambolana, Lam (^MvrtaccxJ, Jamun wood IS in 
Jaipur mostly used for net has or smoking pipes, Chilum-kx-nalis 
(tobacco pipe-sicms) 

Gmelina arborca, L.inn (Verbenacc®;, the Kumber or Kun- 
hher of Ulwar Is used for making sanngis (musical instruments) 
cups, toys, furniture, panne^s of carnage doors and all kinds of orna- 
mental work. It takes paint, polish and lac readily | 
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Holarrhena antidysenterica, Wall. (Apocvnaceae), the Kura 
af Saharanpur , the Veppalat supposed to be used in Vellore, North 
Arcot, for lac turnery 

Jasminum grandifloruni} Ltnn (OleacexO, the Chameh- 
wood of Jaipur is pood for toys, but too sottfor charpoy legs 

Lagerstroemia Flosreginae, Rdz (Lythracece), the Ajur 
of Assam 

Mangifera indica, Itnn (Anacardiacese), the mango is largely 
used in Agra , occasionally inlloshiarpiir is onU rareU used in Jaipur 
Melia Azedarach, Lmn (MehacecO), the Drek of Hoshiarpur 
Mesua ferrea, Lvm. (GutUferx), the Nohar of Assam 
Mlllingtonia hortensis, Lmn F (Bignomacea?'), the Akas 


mm of Sahar.uipur 

Mimusops indlca) Kurz (^apoiacc c), the Khinm of indergarh 
in Kohat Stale, Rajputana 

M Kauki, I inn , IS sold to be the Khinm of shahjmra in Raj- 
piuani, \\hcrc it is said to be imported lium Jaipur and G\Mlior 
Morus mdica, / mn (^UiUeacex), the '^hahtut is in Jaipur 
used foi making Dunkas and sinifl boves 

Olea cuspidata, Uall (OKacexj the Kifi of *^hahpur 
PinuS longifoha, Koxb (C()nifer\), the Chil of noslnarpiir 
Populus euphratica, Otw (Siheieex) the Bhan oi Shah- 
pur , this lb the* Bahan ol Ilaidrabid, Sind where it is extensively 
used and much aj»])ieei ae«i for lurm.n oning lo iis taking colour 
easily , it is a eomnion tree in Sind especidh on river banks 

Psidium Guyava, / mn ( Mvrtac X ), the Guava is according 
to A letter received from Mr E Thurston, used in Vellore, in North 
Arcot foi lac-tiirnci> 

Stephegyne parviflora, Kor/h (Rubneex), the Kam of 
baharanpur. 

Sterculia urens, Koxb (^lercuhacex), the Kadnu of Ulwar 
Sltars {Guitars) and toys are made of it 

TamariX orientaliSj Forsk (T-imancacex). the Farash 
of Agra, the Ektan of Shahpur, Pharwan of Terorpur , the Lye of 
Haulraba«4, Smd, is used for walking sticks, rulers and turnery 

Tecoma undulata) G Don (Bignomaeeae), the Rohira of 
hTarwar or Koira ot Jaipur, used for charpo\ legs, tobacco boxes, etc 
In Ulwai this is the Koheta and it is said to be useful for toys, 
agricultural implements and furniture , it takes a beautiful polish 
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Tectona grandis, Ltnn / (Verbenaceae), the T^kk wood or 
Sagufan of Marwar (rare!) used), but largely m Khandesh District of 
Bombay , 

Uimus integfri folia, Hoxb (Urticaccx), the Kanaj of Marwar , 
the Chhilal of Jaipur (largr.v used for the chalpat^ rattle, the phtrk- 
nesi, lop, and the chakts or hummin#^ topsj 

Wnghtia tinctoria, R Bt { ^poc^naceie), the Dudhi of Saha- 
ranpur , the Khtrint or Khtrni of Marwar, of Indergarh, of Tonk, of 
Udaipur, of Jaipur , Khtrna Sitoht W Raipiitana Anni or Dudt 
of Dholpur 

408 Mr T H Storey i>» T iaipur, Rajput am, who furnished a 
botanical siK.rimt*ii, and ». . “ ihis tree f in milkv juice Its 

wood IS u-icd in prcfcreni-o tn in) olh r owing to it** being easy to 
woik ind Uikt'i lac (oloiit'^ InUir thai an\ oiliei^wood ” There is 
thus no tloi’bi wliHlCMT ih u tht. Khitm of Ud iipiir is Wnghtia' 
tomentosa — 1 tiUr ,j6 L , dattd ^th Deumltr /. 9<>6 in Ulwar ' 

ihii* wood IS sj'oVt n of as Khxrna it is iiseil for to)** and stabbards 
Zizyphus Jujuba, f (KhaninaLtxj, the Bar of Hoshiar- 
pur, Shdhpur , hordi^ Sttdhi of W Rajpuiana 
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V 4 I* Fi(S that may he con»altc<l 

The Agricultural Ledger, 1892, No l , 1893, No 15, 1804, No 2, 1896, 
No 40 , i8q8, No. 19 , 1899, Nos. 1, 4, 1900, No I. 

INDIAN FOOD 01' ViNs fODDFRS tii«ir CIIFMK AT. COMPOSITION 
Bi Dr J WALTER LEATHER FIG, F C 8 , A$it. Agricnltural Chemiit to the 

Government of India 


In the folio'^iii^» fouml inionnatiori regarding the 

com]iosilion ot some of iht Indian food prams and fodders It 
IS anticipated that a second edition of thib lork can he issued m 
ahoiil twelve morths, when much will l»c rddrd to it It will, how- 
ever, pro\L of assistance to the author, if trio*;c interested in the 
subject will 111 the meantime kindli communicate to him aii\ sugges- 
tions which occur to them as being useful Wi'h regard to the 
arrangement, among other thmgs, it ma^ pro\c rno’-c convenient for 
some readers d the follow ng were adopted in future — Part I, Grains, 
(a) cereals and millets, (6) pulses, («) od-sceds. Part II, P odd rs, 
(a) cereals, millets and grasses, (6) pulse crops, (c) oil seed crops 
Partin, Oil-cakcs Part IV", Roots and tubers , the individual groaps 
being arranged alphabet! cal U according to their botanical names 
In this edition the food grams and fodders are ananged under 
their botanical names, m simple alphabetical order, and the chief 
local names arc added 
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METHOD OF 
ANALYSIS. 


An accurate knowledge of the chemical composition of the Food 
crops of any country is of importance. In the case of Indiai the 
information of this nature, which has been available in the past, 
is very limited On the other hand the number of crops of different 
natural orders is larger than in most countries, and that of varieties 
of the same crop is correspondingly greater Consequently, the 
chemical analysis of only a few specimens of each of these varieties 
would entail a work of very considerable magnitude Such, for the 
present, is not being attempted. If, however, the chief characteristics 
of the composition of the principal crops is determined, a want which 
IS experienced by those who are stud) mg Indian agriculture will be 
in part supplied 

The source from which the samples have been obtained is 
stated for each sample Some few' of the anahses were made during 
the lime Mr 8. H Collins held charge of the laboratory and their 
authorship is hereby acknowledged. These anal}bes are marked 
with a t . 

Regarding the methods of analysis a few words may be use- 
fully added. These are not quite uniformly the same in all countries, 
and consequently the published analyses of food stuffs are not always 
comparable in details The follow'ing notes are therefore made. 

Moisture. — This has been determined in all cases by drying in 
an air-o\en at about lou” c 

The oil has been extracted from the air-dry sample with recti- 
fied, but not desiccated, ether 

Ihc ether extract has usually only been determined in the gram, 
in whieh case it ma\ be assumed to l)e almost entirely oil 

In the green fodders and straw or bhtua of crops, the matter 
soluble in eiher includes largely other substances than oil, such as 
wax, chlorophyl or e\en Alkaloids in some cases It has, therefore, 
been generally omitted from the analysis of these materials 

^I6tiw4no<cl«—- In some of the older samples, the proportion 
of Albuminoid nitrogen was not separately determined, and for 
these the amount of total nitrogen has been multiplied by the usual 
factor 6^5 and the product entered as Albuminoids. All such have 
been marked with an • . In all the samples marked 99 or 00, the 
Albuminoid Nitrogen was separated by Retthousen’s method (pre- 
cipitation with Capnc hydrate) In a few other cases Church’s 
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method was employed. As will be seen, neexly the whole of the ) 

nitrogen ih graiii exieis as Albnminoids , it la only in foddera that any ^ ' 

very marked divergence exists between the amooiit of total and 
Albuminoid Nitrogen 

^SolwMe CarOoAy<lrM#a« — This term Is applied in England to 
those component parts of food stalls which are not sepalilely deter- 
mined. 

In cereals and pulses it includes principally starch, but in other 
cases, such as some of the oil seeds, there is but litde starch ; its 
place being taken by such subsiancet as pectin or mucilage. 

Woody Fibre, — This lEieladca principally cellulose, bat any 
lignin nliicli is present in the gram or lodder is included. 

Soluble Mineral Matter. — Most of the samples were very 
clean and free from earth) admixture. But since some extraneous 
earth was Li*<ually present and difficult to remove thoroughly, the 
soluble part of the ash ' or mineral matter has been stated separately, 
and the otht^r insoluble ponion, which consists principally of the 
silica natural to the gram or fodder has been entered in the next 
column U<!ually gram contains very little silica, ‘^nd if any earthy 
matter was adhering to the sample, its presence is at once indicated. 

But the straws and grosses contain high proportions of silica as an 
integral part of their normal composition. Earth or dust also 
usually ailhcrcs to these fodders, which is only partially removed on 
the threshing floor Infoniiaiion regarding the composiuon of the 
ash will be supplied later 
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Botatitcal Name •— Pisum sativum. 

EnffUth Name — Garden pea. 

Vernaeular Namei^Bara-Mafiar^ Sen^ Va/aiu, Watema, 
**Bhusa " (Stkms, leaves and pods) 
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Botanical Adm^TntlCUm vulgare (T sahvuwi). 
English Name — Wheal. 

Vernacular A^ame^Gehun 
Grain 


tiimra urtwir— imrt iwi 19, nvzmAm) W» wum, 


'uaSfWiiK 
piouittin 4 |y 

: : ! 1 ^ 

>u »9 

1 

-ofliN |»lox 

1 

puv puts 

???? • 

1 

j 

-«»w »iqnp>s 

R!?»Aa ' 

i 

1 




« - j 

b^lFjp/qitq 
j»j Oiqnjov; 

r* — > r* r| 

1 l>. r,. r r-. 


1 

® r 2 O' *> * 

t>pi<>U(uinq|y 

OkOO 9 0 ^ Ji 

1 

1 I'O 

1 

5 ;: 8 ?s 



' « IT* o m 

1 '^ rO » O 

1 ajnitio^ 


1 

*/ 

u 

1 

1 

3 

i 

j ? S 2 2 

u 

i 

1 

! • • 


•o ? 


S i 

=> 

a ^ 

i S i/> 

'?ei" 

s 1.1 


K ^ 


IS* ^ ! 

a e I 

o 6 9 S 

uuoQtn I 


I 


T I I I I I 

" Sr lo 5 5 I 


1 

•uOonfM ! 
PfiMHtfllMlIV 

Sm 1 

1 

HHt 

-whm w»x 

'm 

*«W»9 
pot fNis 


i 

•j»U9ai |»M 
-“•If ww 


ajqi j «pooj^ 

g!5ff 

s9)«jp(i|oq 
-j*') •|qn|OS, 

Ml I 

spiouiuinqiy j 

i^»i 

1 

1 TO 


1 *9JD)tlO|y 

1 f 


1 

E 

J 

• 

i- ' 

ii'i 

f % 

1 

: f 

' B 

•n 

1 

1 

1 

o 

Z 

\W 

" 1 


( a; ) 


F. 669-74. 



Agncnlturtii Ledger^ 



( a8 ) 


a L C. P.a—No. 1I«1 R. A A.— 5^1901.-2,830.— Jo». c 



TH»7 

AGRICULTU J<AL LEDGER. 

1901— No. II. 



AGENTS 


In Britain 


E A Arnold, P«?q, “^7, Bedford Street, 
Strand. W C ] 

Messrs I 

Constable \ Co , 2, Whitehall Gardens, 

I ondon, S W 

Sampson I>ow, M irston \ Co , St Duns- , 
tan's House, Fetter Lane, London, E C. j 
P S King & Son, 2 4, Great Smith | 

Street, I onnon, Westminster, S W 


Messrs 

1 uzat A Co , 40, fire it Russel Street, 
W C 

Kegin Psul TnriLh Trubner Sr Co, 
Chinng ( rnss Rtiid I ondon, W C 
B Alfr»vl OuantLli, Psq, 1^, Piccadillv, 
London F 

Willums and Notgiu Oxford 
Deighion Bell \ Co , Cambridge 


On Tflk CONTINFNT 

Mrssrs 

R hri( dlinder A Sohn, C irlstrasse, 11, 1 Karl \V Ilur'^onanr P sq , Leipzig 
H»r'in NW j Eriu st 1 e roiu Psq , 2S Rue Bonaparte, 

Otio HarrassuvMtz Fsq I^eipwg Piii^- 

Martinus Niihoff, Fsq , I hn 1 1 , nw 


In Inpu 


Messrs 

I hacker, Spink \ C" C dciitU and 
Simla 

NewmiiiA Co Cakulii 
Thacker \ Co Id Bomhi^ 
Higginbotham A Co Madris 


Sii| ' nrin luh rrl American Baptist Mis* 
Sion IVtas R in ' ion 
E Sr\MH»ui II I't Fs(] , Fort, Bombay 
R n S iliib M Ciol lb Singh A Sons, 
1 MiifiJd Vm I.ahore 

' A J Cimbiiiijf \ Co Bombay 



{'iKCeSieat aH9 Qfie^icat ©to. iS.) 

(9T^e9tcvHa{ ?co3ttcto,) 


THE 

AGRICULTURAL LEDGER. 

190I-NO. II. 


PTEROCARPUS MARSUPIU\f 

'I iNO TREK) 

[ Dicfionary of EiOnomtc Ptoducis, V <l T , PI. I > 370 . 40 .] 


M \r AP.AR KINO . 

lis Coiirc iio\, Composition and Trade, 

With a nuis'nn J thi’ Du twnary Artuh, Ig Mn D HooPER, F C 8 , F L 8 


The rtvisioi- of ihc ariiLlc Pterocarpu8 Marsupium m T/if introduc- 

Dii^i »iir\ of I conomiL Proiuvis li'i'i h«cn renilcrcti iiec(.ssi'\ on 
tiCLOunl ot tlie crroit intircM auachtil to ihc nceiu lluciuaiion in the 
price of mcdiLinT’ kino and it*- causes Dunnp tlie course of an 
c\icnsi\e corrcsjiondcncL the RejMiricr in Economic Products 

and meml>ers of the t oresl service iiiiiioriant a^Mitional infnrmTlion 
has liecn obtained ^I'h rci^ard to the distribution of the tree and the 
collection and pr« paraiion of ns juice for the European market 
Authentic specimens t»f the kino from the different localities have 
lH.en tor^arded to the Rc|>oricr and deposited in the i-conomic 
Court of the Indian Museum and an opportunilv has been taken to 
subject the samples to comjiarativc test*- in the chemical laboralor\, 
especial U in respect to their tdi'inn value 

The Rcnuine Mai bar kino is an imjinrtant indij^enouB drug in 
Indii ^liich has been rccojrnised manv years in the the Dntibh and 
other PharmacojKJuus An unlimited supp'y is now obtainable 
through the Forest Department and at a price that will preclude all 
competition of otlicr ariic'es of i siinioir nature 
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PTBROCARPUS 

Marsupium. 


Malarbar Kino Itt Collection, 


wjggjyc- 1 Pterocarpus Marsupium, Roxh, FI Br Ind, II, ajg, Ind. 

KtW y ly » 6^2, 

The Indian Kino Tree, 


Syn — P BiLOBL’S, RoMb 
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Gums and Ftsmous Prod \P It Dept Rept ), 2, j, 5, y, 9, 
^5, ^a, 65, <^7 Ciokfytjurns ar'd Re^ns, 3$ Wardle,rye 
Rep,2f>, Chitdy, Sew Com II, i , ,v 4^* 44 Han 
Madras, Adm , I , ,13 11,64. AuhohonyMan Coimbatore 

401 Boswell, Man SelUre, ie*i • Moore, Man Truhino 
po'y,‘j{^, Gnbble, Xian Cuddapah, mo, 2O2 Settlernmt 
Reports — Central Provtrnes, Femar, ^05 Raipur, 7^. 
Chanda, \pp \I Godax'efy,37 Seonee, 10 Chindwaro, 
ita. 111 . Bhamdara, 18 Geeetieers — Bombmy, Ilf , iqq , 
t'// , T-*, ?5, ?o. A///, aj AP.j?, XVI , tty , XVIJ ,24 . 
Central Prooiriies, 58, 503 , Mysoil and Loorg, 1 , 48, yi . 
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///.ai-, J^urnaUi^AgffHtrii , /«</. {(Hd JPf««)i IMTiODOC- 
IV, Pro,2t , V, //o. f/r. J'///, Jf./, rx, 294, SsL j 
Sr, Pro, 149, XIV, Set, t66 , {Ntw Sottit), IV^ Pro, 

('•^ 7 j), ^V/ ts6, Ind Farotter, I , MJ4, II , i8, tg : 

ill . 3 ?, 1S4, 301 ^ /V, J^i 2 , ?af, 366, 41 1 , VI , t04, 304 , 

VIII , 103, ti8, 136, fS, ftf, 4f4, 41^, 416, 417, 43$, 

43 '^* 44 ^> /Y, 234, 336, 437, y, 73, 93 %, 323, 336, 347, 

55 <’. 55 '- X/,a 7 «. i$$, 313 1 Xlil^ 120, XIW, 

131. I h<iym jQur*^a*, Vol 64, 3449, p 226, C/ emtoi ond 
Dru^^tst, hth, j6, p r«. 7*'l^ 9, p* 37 , July 30, 

p 307 IrtdwH * *> Ut, t I 

//rtfc#/fff — \ iL 1 hi ‘ ire^' .' tiiil. n inil Cenlral India I Habiut. 

nnd ( I \!< n • VL \ . r' . \ » r \ 'h. •. .ufa J) stiict ot ihf* ^ 

\('r[h-\V< si( til Invincr M(i*.i , m U. • m ih. North M'llAliar | 

district of 'h * Madras I‘f<’ 1 nf vi ilh tin* pi,, .• is iiuijufai Hired | 

niM. 'he .'M_ Ih- rif n , t.r ^mh I ht, in th* '.oitnhalore. Abundant n 

Ni irm an«l 1 imii ' ’v ' ft* 1. ih^ *I lo*- i'rf»idi lu aUo n. Madia* 

lieTif and ilie t M'Ti ti In ih ili» bC loi I’ltiC'. ^ino mi^hl 

l)c ohta ned d i rn. (ssir\ d» ma*ul iro',,' In ihe Ncrihcni and 

">cuilicin I Oitst ^-"1 of 1 (Mid L\ iio k.iio II dusir> ex*‘»i, hut iht 

liihli Bu* IS I \ . u iMc iiinh« r trt ' cbpcci iTv in *’ e i hana Di^-- 

sion and wouM not jm' Go.criini' 'u 'o -.atnlii.' a lived re»cnue 

fiom iirnhcr Uir a jiro hn l of ir.Kh c vs \ dus is in. >riiiii from the 

tri.'* Jn llvdi taIjuJ (Nrii.i s I )ominio'i 8 1 Ptcrocarpus Marsu- 

pium IS It prt Ml out ol iljv, movi \ ilu d» t n st r cd trees under il.r 

1 ( rest I hpu tmciii 

Major D Pram, I M S , m an ap)>end.x i-j the ' Indun torcKirr, 
rielober 190 » lia" .irraii!.<'1 this spetits iin ' t ‘mo varKiiLH, each of 
which hhc'ws two dis met ^rijdiicil ftirnib 

\ ir a — Ft^rm i, hh>i >, , occurs in Ccilon, and in Coimbaiorc, 

South In lia 

Form 2, 7 / 7 , occurs in the Ndgiiis, North Arcoi, 

Ncllorc, Cirn.itic, Cud i. pah, Bcllarw, Kurnool, 

Kisir.a, Mv«ore, Vizi^.paiam, Godaven, Oanjam, 

Orissa, ^on'dwl Pergunn diB, Chota Nagpur, and 
Ccniril Provinces 

v'ai p— Form 3, atuLi, occurs in rsLijmaha! Hilla, North-West- 1 
cm IVovmccs snd OuJh, Kumaon, North Ma'abar j 
and Coorg 
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Malabar Kmo Its Collection, 



Form acummata, occurs inBehar, Central Provinces, 
Bcrar, Central India, Deccan, Rajputana, Concan and 
Kanara. 

History —Dr Pereira remarks on the history of gum kmo that 
“ in 1757 Dr Fothergill described an astringent gum which he 
supposed (though on very loose evidence) to have been brought from 
the river Gambier, and hence he termed it Gutnmi rubrum 
astringens gambiense." In 1774 it was introduced into the 
Edinburgh Pharmacopoeia as Gummi Kino, and in 1787 into the 
London Pharmacopoeia as Resina Kmo It was described under this 
designation in the third edition of Lewis’s £xp Hist of the Mat Med , 
by Dr Aikln in 1784 In 1794 Sohenck published an inaugural 
dissertation on it (Pereira, Mat, Med , 11 , 325) 

The origin of the uord is probably derived from kano the 
Mandigo name for Pterocarpus ennaccus which >iclds a simi- 
lar gum in Africa The lYrsian name for the drug is Khune, 
while in the Central Provinces Ktnta is one of the names for 
Butea kmo. The word has by some been referred to Carms in 
allusion to the " flesh '’-coloured appearance of the )uice 

Malabar kmo does not appear to have been noticed by Hindu or 
Mohammadan medical writers, and Dr Ainslie m "Materia Indica'* 
(ed 1826, p 185) slates that the drug is but slightly known in 


India 

The drug has often been subject to adulteration, and in 184] 
Dr. Pereira detected many impurities m it Ihe gum of Biltca 
frondosa has occasionally been substituted for the official kino, and 
this exudation, both in its natural state, and as met with in the 
basars, is of very inferior quality 

Colieetion. CoUection. — The manufacture of kino from the juice of the 

Vtfigai (Pterocarpus Marsupiuxn) is conducted in the district 
of North Malabar Anjurakandv, a village at the foot of the ghats, 
IS supposed to be the site of the factory where the first supply was 
prepared for the market early in the past century 
Baaiooror Thoabest season for collecting kmo is in the dry weather during 

•oiisoUnc February and March when the trees arc in blossom The gum is 
of infenor quality during the rains, and in the process of drying at 
this selson the use of artificial heat wonld have to be resorted to 
The tree " bleeds ” pretty freely at all limes of the year 

The Karambars or hill txibesmen of the district, whose chief 
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means of livelihood is the collecuon of minor lofoet prodnce, have j 
hitheito employed very wastehil methods in extfaettng the Jake. | 
The right to tap the trees is now pat up to anctioA segetfaer etkli I 
that of collecting other forest produce rach as heesenuc and 
honey. In other cases the upping » conducted by rangers under the | 
supervision of the district forest officers , the collection is ondertaken | 
subject to the condiuon of its being done properly and vkhoot cans* I 
ing nndae damage to the trees. 

A few years ago, Mf. d. Q F MarahaM* the District Forest Officer, 
adopted the following method of coUecUng it. 

A longitudinal cut is uidde mth an axe or with a knife called 
macha hath through the bark ot the trees down to the cambium about 
foot long, and side cuts are made to lead into this. A bamboo 
tube 18 then fixed at the bottom of the main incision in order to catch 
the juice thus— 


■atlMor 

s iw safla 



In the course of about twenty-four hours the How of the gum ceases, 
and the bamboo is uken down When several of these bamboo caps 
are nearly full they are uken to head-quarters and emptied into a 
large cauldron, and the juice is boiled During the boiling, the 
impanties, consisung of pieces of bark, wood and leaves, nse to the 
surface and are skimmed off When sufficiently concentrated to the 
consistence of a thick extract, it is exposed to the sun in thin layers in 
shallow vessels until it is dry enough to crumble to pieces. The kino 
IB then weighed and packed away in wooden boxes. 

The present District Forest Officer, North Malabar, has adopted 
the plan of drying the juicc in shallow trays in the shade The trays 
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ire imnged on tlen of Bhelvei In a shelter constructed of bamboo, 
and the dust is excluded by the use of muslin covered doors. Poured 
into tnys in layers of about thick, the gum takes about 7 or 8 
days to dry The result is a dark ruby kino of exceptional punty. 

The Lxtra Assistant Conservator of Forests, Tinnevelly, gives 
further particulars concerning the collection of the gum on the 
Papanassam Hills. This officer observed that the juice exudes more 
freely during the night , in the da} time It appeared to trickle out of the 
stem with difficulty. The }Oung and middle aged trees, if in a healthy 
condition, yielded more kmo than older and larger trees. V-shaped 
incisions were made in the bark with a sharp knife, the cut on either 
Bide being preferably a foot long. 1 he juice exudes from wounds 
made at any height of the tree, but as a matter of convenience these 
should .be at the lower portion of the stem or wiilnn reach of an 
ordinary coolic The gum is recei\cd in small earthen pots by 
means of bamboo pipes leading from the lower ends of the incisions 
In the earh morning the gum is transferred from the p)Ot8 to a bottle 
and co\ered over, otherwise it solidi‘“ics During the second night the 
juice does not flow so frteh from the same wound, so other incisions 
arc made About t^o or three ounces of gum are obtained from 
each wound 

In the Kanara District of the Bomba^ Prcsidencx kino is collected 
in little cups made with Icwcs, and cons^epuenOv assumes the form 
cf concavo-convex cakes, 3 to 4 inches in diameter , this form 
oi the drug is alwavs broken up and garbled bv the wholesale dealers 

An opinion is prevalent among the Karumbars that if a tree is 
full) tapped one >ear no exudation will take pdace during the 
second year, but during the third year the same amount of juice as 
in the first year will be obtained, and so on every second year. 

Mr, Marshall found the yield of juice p>er tree to be roughly 
pounds, which is e(}uivalcnt to three-quarters of a p>ound of the dried 
gum ready for medicinal purposes. Mr. E D. M Hooper, Acting 
Conservator of Forests, Madras, reckoned that a Urge tree tapped to 
death in the Wynaad yielded from one to three quarts of juice; 
another trte eight feet in girth and 30 feet in bole yielded half a 
gallon (3 1b 4 os dry gum) 

The y leld of dry kino from the liquid exudation depends upon the 
consistence at the time of coliecttDg, bat may as a rale be calcalated 


at 50 jver cent. 
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In addition to Butta kiao wMch it atmtilwrti t>itdl at A math 
atitnte for true kino, the aatriageiit gam ol BoaAax Immfe at JIMt 
nfx n ocoatfonallf ated. The kino obcahied fram PtMfiO€ 9 KpllM 
dalbergioides, the Padouk tree of the Andamaat, Uemy M m il a r la 
compotiton to that ol the Vmgai, Verf Utile it Idatm aubaai the 
exudationa of Ougaiiila dalbergioldea and Sarti a o ia ifandU^ 
flora which are mid to retcanble the Malahar dfiif* The ced )«ke 
of certain wild nutmeg treet (IfjTillka flbtefla mt M. 

Kiogfii) hat recemlv been atudied tod fmid to have a remaikable 
rLsemblaooe to ihe oOtcial Lioo, (See AgrwmUurai L^igir No* 5 of 
lyoo.) 

Chemistry —Kmo moiiflis chicdf of kino-tannlc acid* a hiwr 
r.aecKoI tannin giving a green reacuon with feme mlta A. BaffgholZ 
Ml 1SS4 found 't to yieM carbon 59*65 and hydrogen 4 87 per cent 
lipiloj i^ith dilute sulphuric acid it affords intolublc kino-red or 
phtobipiiene, and fu^ed Mith r>o(ash it >ie1ds ts in Gamhier and 
Cutch, protocaie(.f<aic acid and phloroglucol A solution of kino in 
water is of a reddish colour, which develops a violet hue when a 
(rsoe of alkali 01 a fragment of alkaline aceuie is added together 
with a little ferrous suljihate 

Kino yields to ether a minute percentage of crystalline pyro- rrmsalsrliai 
catechiB, which is soluble in water, and assumes a green colour 
in contact with feme chloride, and turns red on the addition of an 
alkali 

K Etti m 1S73 extracted kinoin in colourless crystals by boiling giatia, 
Malabar kino with twice its weight of bvJrochloric and of specific 
gravity 1*03'' A solution of ktnoin reddens in contact with feme 
salts 

Notwithstanding the knowm astrmgency of the drug, the amount Tkaalii* 
of tannic acid— the active principle^has rarely been esuinaied Tlie 
earliest anal} sis was made by “ citoyen " Vauquelfn in 1803, and 
recorded lu a paper entitled ** Experiences sur Is gomme kiDO« aiHai faam^'a 
Tulgairement appellee" (Attn C^im, 46, $»t) East Indian kmo ^ 

was found by Yauquolinto consist of 75 per cent, of tanmn and 
peculiar extractive, 24 per cent of red gum. and i per cent, of Inso- 
luble matter Although we are unable to learn much of the consti- 
tvems of kino from these results, the small amonat of inaoloble 
matter indicates a degree of pnnty in the commorcial amde at die 
beginning of the century equal to that of the bast kino now prodooed. 

^ ^ P. * 399 ^ 0 , 
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Some recent experiments performed by Messrs. Will and Branch 
have tended to show that while Malabar kmo is highly soluble and 
pure the amount of tanmc acid only reaches to about half the 
weight of the drug. 

This senes of experiments was made with the object of deter- 
mining any variation in the composition of kino according to the 
methods used in drying it. The six samples had been prepared in 
the following manner — 


No. I The juice after collection was boiled and the liquid 
allowed to dry , this process occupying several weeks. 

No. 2 , The juice was dried in vessels heated with steami and 
only occupied four hours 

No. 3. The juice was spread in layers and exposed to the sun, 
and dried in twelve hours. 

No. 4. The juice was spread in layers about i-inch thick and 
dried in the shade , time required, t^enty*four hours 

No. 5 Kino made from unboiled juice 

No 6 Kino made from boiled juice. 

The results of the CKamination arc here tabulated^ 



. 1 

1 

a ' 

3 i 

4 

5 

6 

Perreniage 

Soluble in water 

1 

57 

77 4 

7 y 6 ' 

776 

1 

77 1 

58 

„ „ rectihed spirit 

78 1 

85 0 

81 0 , 

840 

83 ! 

77 

„ proof spirit 

785 

84 0 

86 5 ; 

835 

85 1 

79 5 

Fanfiin .... 

59 3 

; 49 a 

498 ! 

45 3 

5 S», 

41 I 

Ash . • • . 

* 3 

I I 

1 1 j 

13 


7 



Here it is seen that the kino dried by arnhcial heat agrees with 
that dned by the heat of the sun, and that boiling the juice has a 
somewhat deleterious effect ujpon the product. 

The figures for tannin are veiy low, probabl> on account of the 
emplojmpnt of a process for its estimation which has now been 
superseded 

Samples of kino have been examined in the chemical laboratory 
in the Economic Section of the Indian Museum, with a view to 
determine more particularly the amount of tannin, moisture and ash 
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The following ten Hunples of kino were leeeivtd from Forett 
Officers, and, although not all from Malabar, they wain oblatned from 
the official botanical source — 

No I From Mttdumalai,Nilgin>W3rnaad;o clean aaaiqpdopvepaied 
duect from the juice and Moit by Mr. L D. M. Hooptr 
in November, 1896 (Reg. No. S401). 

No. a Specimen collected at Kollegalt North Cotebeloee (Rdg- 

No 1001 s) 

No. 3. Specimen collected in the Fbpanataam Hills, Tinnevelly 
District (Rj£g. No. ioois<i). The two Mm pies were 
forwarded b\ Vr. Hooper in September, 1897. 

No 4. Specimen collected near CbokanhiHi in the Sigur range, 
on the northern slopes of the Nilgm Hills Owing to 
the dr) ness of the ground the trees here do not bleed 
freely, and the gum was extracted with some difficulty. 
Sent by Mr il W Cherry, Conservator of Forests, 
Southern Circle, Madras, m January, 1898 (Reg ' 
No 10324) 

No 5 A sample of kino collected in Malabar and supplied . 

to the Madras Medical Store Department tReg I 
No 10381) 

No 6 Sample of mixed shade and sun-dried gum prepared in 
North Malabar Forwarded at the instance of thej 
Inspector General of Forests in March, 1898 (Keg i 
No 10455 ) 

No 7. Specimen from Mohenli block, Chanda District, Centra) 
Provinces, where the growth ul the trees is most vigo- 
rous Sent by Mr. Hooper in August, 1897 (Reg. 
No 9901) 

No 8. Kino from Chanda Distnct, Centml Provinces. Sent 
by Mr A. E. Lowrie, Divisional Forest Officer, August, 
1898 (Reg No ixioo). 

No. 9 A sample specially prepared by the same officer and sent 
in September, 1898 (Reg No 11379). 

No 10. A sample of kino as now prepased in the shade in North 
Malabar Received from Mr. H. Tlreman, District 
Forest Officer, in Aprfl 1899 (Reg. No. 11989). 

P- 1370*80. 



■ ( 37 ) 



i»«iaawii 


The AgtituHurtl 


Malabar Kino: Ita Collectiofl, 


The following table exhibits the results of the analyses of the 
Tftrioos specimens — 


BS 


Water. 

Taanin 

Non- 

tanniil! 

Ib- 

aoluble. 

Ash, 

Tannin 
in dry 
sub- 
stance 

1 

W>naad . . . • 

*5 7 

7go 

38 

.. 

1 5 

93'7 

3 

Colmbatoie • 

146 

834 

1 6 

04 

1 0 

q6 5 

3 

Tinneveliy ■ . 

15 7 

7g 6 

1 1 

1 S 

a 3 

94 4 

4. 

Nilgirh . . • 

15 3 

79 ' 

4 1 


1 5 

01 7 

5 

Malabar .... 

U J 

7y5 

4 J 


1 6 

93 i 



U ‘J 

7 S 4 

46 

1 0 

1 1 

i)2 I 

7 

Ccnlial Province! . 

135 

76 4 

4 0 

4 0 

2 1 

^8 3 

R 

II II * 

13 2 

70 4 

Ic) ft 

5 I 

1 7 

8)2 

0 

If II • 

15 * 

70 0 

•1 5 

1 5 

» 9 

83 4 

lu 

Malabar . 

117 

8. R 

I r. 


0 i) 

97 0 


I 

I 


Pharma | 
eopola tobts 


1 

I 

I 

I 


Oalailnlaatlon 
of Unotura I 


The aslrinj^cni cbanicitr of Pterocarpus kino is \er\ marked 
according to these resiiUs Includnig the three samples from the 
Central Trovinccs which were collLCled as an experiment, and ^ere 
inferior as regards appearencc. the average jield of tannic acid in the 
di> substance is over per cent 

The tests for kino in the Itritish Pharmacopo-ia for 1898 require 
that It should “ be pirtiall) soluble in cold water almost entirely 
soluble in alcohol (9-* per cent) Yields little or nothing to ether 
Not less than 80 per cent should be soluble in boiling water ” 
1 hese tests arc quite consistent with the above results. The 80 per 
cent of extractive matter, which could be equally well separated by 
means of cold instead of boiling water, together with 15 per cent of 
moisture mlural to the kino, would leave a margin of 5 per cent, 
for insoluble impurities 

The above tests were made on fresh specimens of dried juice, 
and It 18 probable that this accounts for their superiority. It is a 
well knowix fact that tinctures of kino made with spint become 
gelatinised on keeping, due to the formation of a modified form of 
Unnic acid It might be surmised therefore that the kino even in a 
dried state is Ittble to be rendered less soluble when kept for any 
length of time. 
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Comm0rc«._lD North Malabar aloso abMt 1,000 poaads of 
kino can be produced annualtj, at the cott pHea Of Uma to foor 
annas a pound Except for the requiaition of the Medical Siatra 
Departments of Calcutta* Madras and Bombay, there ia aoaicfly any 
demand for the article in IndU. 

The drug collected in Malabar finds an ontlel in the ports 
of C^dicut and 'Jellichcrrv That from North Malabar Is shipp^ at 
Telhcherrv, Mrhdc that from Sotnh Malabar (Inctoding the Ndamlwr 
forests and the Wynaad), Coimbatore and the Nilgirii wtmld beahipped 
at Calient The Native State of 7 ravancore exports its produce 
through Cochin and Alleppy, while gum collected In Sooth Kanera j 
M'ould be d(^patc}led fro'n Mangalore Coasting sleameri and | 
countr> sailing boats Cd\i^,i\ hii^ah>wi ^.oliect products at all the 1 
Travancore and Malabar and convev them to Bombay lliel 
trade is in the hand*; of hnrupean snd native firms and would account 
for so much of the kino bcini? calh^d •' Cochin gram/’ as Cochin ia 
the principal port of call, though not necessardv the port at which the j 



araln “ 


kino IS shipped. 

The drug IS alwa\s exported in a dried slate, since it has been 
found h\ experience that it is quite unsaleable in the i'ud condition 
Ihc la'>l fc\^ >ears have vhunessed u great fluciuaUon in the price 
of kino in the London drug market 

In October 1874 the price ot kino was quoted in London at £3 
to jCs perev^i (^» 4^ I 7^ per W*)* Li ao jears afterwards, it marhat, 

suddenly rose to jfao to 30 per cvw (3/ 6d to 51 4^. per 1b 
and then to i6j to lyx ()cr 11>, at which pnee it remained for 
sometime 

In March 1894, Dr J Parker, the Medical Store-keeper, Bombay, 
found he was unable to obtain kino in the local market in sufficient 
quantity and at a reasonable rate, and accordingly entered into nego- 
tiations with the District I orcst Officer, North Malabar. Mr. Marthall, 
the Forest Officer, undertook to supply the arucle to the Medical 
dep^ to the extent required and at the rate of 6 to 8 annas per lb 
ID the dried state inclusive of all charges. The estimated annual 
requirement of kiiio by the Medical Department of India is about 
3O0lb, which at 8 annas per lb costs Rs 150 Were the drug on the 
other hand purchased from England, where it u not prodnoed, at ttie 
high cost of Rs 17 per lb, the price would amount to Rs. 4^571, at 


11. id. exchange. 
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' Df^ Parker remarked that this is a striking instance of the 
finandal advantage of procuring vvhatever drugs are now recognised 

the profession and which India may produce direct from their 
source as far as practicable. Collection under Government supervision 
IS a guarantee of purity, a very great consideration when dealing in 
drugs, and an article so obtained could be transferred to the Medical 
Department for the mere cost of colleaion and incidental charges 
The kino supplied from Malabar is of exceptional quality, the best 
I have ever seen " 

The high price of kino continued to be a matter for speculation 
in England in 1895, and the reason of the monopoly could not be 
explained Mr E M Holmes, of the Pharmaceutical Society’s Museum, 
Bloomsbury Square, London, addressed a letter in September of that 
year to the Reporter on Economic Products, drawing attention to the 
excessive charges for the gum and its scarcity in the market, and 
suggesting the despatch through some authorized source of moderately 
sized parcels of the pure drug The genuine gum was then selling 
for i6j per lb, and astringent gums from other sources were also 
reserved in the market at high prices Communication was opened 
up with the Inspector General of Forests and Forest officers in 
Southern India which resulted in additional information concerning 
Malabar kino and a collection of specimens of the drug representative 
of the various districts where the Pterocarpus Marsupium is 
more or less abundantly produced 

It was vcT) evident that the trade at home was in an unsatis- 
factory condition, and the kino that was sold as such was often 
adulterated with the gum of Bombax and particles of bark and 
wood, or was carelessly collected in India In Malabar, where the 
trees are plentiful, special attention has been given dunng the past 
few years to the preparation of the kino, and many important mi- 
provements effected in the manufacture, which have brought the 
article to a aiate of almost absolute puntv The gum was also 
collected m other districts by Forest officers who recognised the 
importance of the industry. Specimens were sent to the Imperial 
Institute for examination and opinion, and were handed over to trust- 
worth) brokers for valuation The reports being favourable, further 
consignments of excellent gum in larger quantities were despatched 
to London, and the desired result was attained in securing reasonable 
pnees for consumers 
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Daring 1896 the pnce of kino in London doeHnod to im. nod 
lu. per lb, although many holders of the gmn held oot for Inghir 
prices. The result was that the drug became very mvch MghNBted 
and the stocks remained unsold. 

In 1897 and 1898 very slight depresalon was noticed in the 
market; the price for genuine “Cochin*’ grain' was lor* per 
1b, and It was reported that there was a scarcity of the true kino. 

During 1899 there was a remarkable fali in the value, and the 
prices realised (or Cochin gum as the year advanced were lor, 
8r , 71. 6f , 4i< 6if., 31 and sx The dcli\eneB were good at the 
end of the vear, and the targe stocks became greatly reduced. The 
lowering the value c.l•^tlnued in igoo and in one of the last 
reports (^May 36th, 1900; ii is stated ' 6 cases Cochin sold very 
cheaply at 1/ per Ib " 

This most (le&irali^ result of rctlucmg the pnce of kino to its 
normal valtMtion has no dimbthecn atuiined by the reasonable action 
of the Forest Dc[tartmeni m India. 

The two following reports by Professor Wyndham R, Dunstnilj 
F R 8 , 860 C 8 , Director of the Scientific Depanment, on samples of 
Indian kino sent to the Imperial Institute in 1898 tierve to illustrate 
the commercial position of kino ^ 




Report I 

This sample was received with Dr Watt'a letter of April S9th, 
1898, having been forwarded bv the Inspector General of Forests to 
the Government of India with a letter dated the 17th March 1898. 
In the letter of the Inspector General it is staled that the kino from 
North Malabar is probably of first-rate quality and likely to command 
a high price in the English market, although samples which were 
sent to a firm of roanufaauring chemists m London had not been 
reported on favourably 

The present sample shows all the characterisucs of the kino 
prescribed for use in mediane in the last edition (1898) of the 
British PharmacopcLia. In order to obtain reliable information aa to 
Its probable commercial value, a part of the sample waa anbmitted 
to a well-known firm in the city who deal largely in thia material. 
They report that the substance is genuine kino of excellent qtudity. 
With reference to its commercial value, they make the following 
sutement. which shows that there have been great fluctuationa in the 
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of this drag within recent je&rs About seven years ago 
IHBveral hundredweights were sold at the rati of 371. that is, 
for about per Ib. After the drug had been m stock for 
nearly two years, most of it was re-sold for £16 a hundredweight, 
that is, about Si \od a lb Somewhat later the drug became 
very scarce and the price gradually rose to i6r. per lb. At the 
present time the price IS still high, kino having been sold for i3r 
per lb wiihm the last few weeks. If, however, any large quan- 
tity of the drug were put on to the market, the probability is that the 
price would again fall to its average value of from 6<i. to ir. a pound. 
Ha\ing regaid to the facts staled in Dr Watt’s letter that kino can be 
profitably collected at a cost of 8 annas per 11) and to the state- 
ments of the commercial experts leferrcd to above, the most desirable 
course for lie present would *‘Cem to le to place relali\ely smal’ par- 
cels of the drug periodically on the English market, without, hovicver, 
greatly augmenting the exports to this c our. try If necessary, this 
Department would be glad to assist the Inspector General of Forests 
in placing consignments with trust worthy brokers in this country. 
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Rfport IK 

This sample of kino, from Fterocarpus Marsupiunii grown in 
the Chanda Division, Central rr()\incc«?, is that referred to in 
Dr Watt’s letter tF No :o39— 43, dated 171I1 Novemhtr 1898^ 
In order to compare this sample of kmo with the kino derued from 
the Malabar fc rests in Madras, a chemical analysis of it has been made 
with the (ollowiiig results; — 

Moi<<ture 16 23 per cent. 

Substances insoluble in ^atrr , . 1028 „ 

Tannin (absoibed b> hide powder) • 8469 „ 

From these results it is clear ih-ii the Chanda kmo has very much 
the same composition as that from Malabar 

Although the kino answers all the tesla of the British Pharmaco- 
poeia, it is very inf en or to the best kmo m appearance. The frag- 
ments are smaller, duller, and darker in colour, which will probably 
detract from the commercial value It is probable that these defects 
are due chiefly, if not entirely, to careless preparation, especially 
from overheaung m drying the material. 

1 have already discussed the commercial position of kmo in a 
previous report, dated Mth June 1898, and it siill commands a high 
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price in the Englith maifcet* It would theioCciro mm to bO wonti 
while to submit for examination anoilwr sample of Cliaiida Uno mm 
carefully prepared. 

1 may add that a commercial expert, whom t eoMdled Ott the 
general question of kino, suggested that it would be more profliable 
to the prodocera if Indian kino of uniform quality were se&El to 
England and consigned to one drag broker only. If tbie were dbne 
it IS stated that a better price would be obtained for the material. It 
is thought that so long as indiscnminaio shipments are made by any 

one, and forwarded to vanons brokers In this country, that the price 

of kino will ftuciuair' ,ci\ tffCuO' , and miv on seme occasions fall as 
low as ^7j Ik/ |)er twt 

l>lfc atui Taw.- 1 hi bark i* occa>ir»naIlv employed for dyeing i 
Mp. (now 8ir Thomas) Wardle, ot L*ck, found it to contain a brow- 
n sh-rctl colouring matter nhuh pioducLii reddish fawn colours with 1 
tasiiar silk The gum migJii also be used for this purp^jr jf it could ' 
be procured cheap enough The gum is also used in the manufacture ( 
of certain wine?, and it is bclicicd that most of the kino now exported 
IS used in this cjnnectiun 

The bark is used for its asiringeiit properties m the territory of 
Goa, and a decoction ol ihe bark hns been forw.ir(Ieil from Coorg 
wa desiMbIt un liquor A sample ot the tb.ck bark (Kei^tter! 
No ii-sbj) t.iken from irees in Chanda, Central Provmcei, had the ! 
following composition — I 

Tcnnicacid . • • • • 54 ' 

Water extnet . | 

Moisture •••*•«•. lo 2 1 

Ash ........ ' 

The proportion of water extract in the bark is low, but the per- | 
ceniage of ton me acid in the extract, estimated by means of hide i 
powder, IS 77 I. 

MeUieine —Rumphius is perhaps tlie first writer on the East to 
nonce the medicinal properties of the gum He remarks that the 
gum looks like dried blood and cures diarrhoea , he also says that the 
bruised leaves are applied to boils, sores, and skm eruptions, Ainaile 
{^Materia Indua, II, 264) refers to the occurrence of Pterocar|MIS 
Marsupiumon the Coromandel Coast, and relates that the bark and 
gum are supposed b> the natives to have virtues in tooth-ache. The 
exudation from a species of Pterocarpus called draco growing in 
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1 1 

itfridi Wax-Cloth and the Chief logredieiit (Caftluuntta O^TMiiiM 
Oil) used in its maoufacture : A ut^l new WnUrprotf^ flfrtrr'ht' '' 
George watt, mb G M , C.l E , sto . Reporter on Eeenemie PrsdhmH Jp 
the Government of India and Offieer-tte-ehorge of the Meenemie mF JS 
Section of the Indian Museum, Calcutta , asmted hp 0. Hoorai, P.lJlLr I'ttI 


Wild Safflower, the plant known to botanists as CSftlMMMtt 
Ozyacanthai Bteb., occurs plentifally over the drier and arid tracts 
of Northern India In Peshawar District it is peculiarly pfevalent ; 
in fact the numerous clumps of that spinose herb, might be there 
spoken of as constituting an objectionable feature of all the gnaey 
tracts. Where met with in fair abundance, the seeds (or to be meie 
correct fruits) are very generally collected on account of dm Istgu 
quantity of oil which they contam* It ts this oil which ia tbs ohW 
ingredient in the Afridi Wax-cloth. 

SL ITtfld ofsd CMMsiifed iB«ld>MwriL--lthafbssntli^^ 
some botanists that Csrtiuunus OxjsCJUitlia may be the wild 
state of the cultivated safflower, C. tiiictofilis. Ceftsiniy die plants 
are very much ahke, but nevertheless they seem to presenw 
specific distinctions fairly constantly. The seeds of the wild pisni 
•re small, somewhat boat-shaped, thm, dark-ooloored and ofiien vel- 
tlcd, while those of the cnltivsied plant are at lean twice ee Jsive, 
•le bnedest at the apea, strongly angled and of a na Me f ni jMfie 
milky-wliiie cohNor. 
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I am not aware of C. Oxyacantha having ever been seen under 
cnltivation, nor have I come across a cultivated safflower that could 
be even open to the suspicion of being derived from the wild stock. 
Where met with, the cultivated pfant is unmistakably C. tinc- 
toriuSf and the wild plant C. OxyacaAtha. In this connection 
it may, therefore, be accepted as somewhat significant that the and 
tracts of Northern India (the Punjab, Rajputana, Central India and 
Sind) are by no means the regions of greatest production of safflower 

Jiaecs of C uUivatcd Plant — But of the cultivated plant there 
are two conditions, one grown purely and simply for its flowers — the 
Safflower D\e of commerce (very largely produced m Bengal and 
the North-Western Provinces and Oudh)— the other fonts oil-\ieiJiiig 
seeds — the Kuium or Carlhamus Oil of commerce (ver\ laigclv 
produced m Bomha\ and the Central Piovmccs) But while these 
two conditions seem well understood agriculturally, dried specimens 
of the plant grown for the one and for the other purpose when 
preserved in the herbarium are quite indistinguishable Moreover, 
several races occur under each of these states, such as with small 
very hard spinose leaves or with large soft almost non-spmose edible 
leaves Some have very narrow hard and sbarpl) spinose bracts, 
others ha\e very broad almost enure bracts Still all these conditions 
would ap^iear to occur with both the oil-yielding and the dye->ielding 
plants 80 that no set of characters can be given to separate the groups 
of races that belong to the dye-vielding or to the oil->ael ding senes 

In order to ascertain this point specimens have been procured 
from most districts in India, the result being, as already stated, that 
no salisfaaory classification can be suggested In the Deccan the 
oi 1 -\ielding plant is generally known as Sadht, and the d}e-yieldmg 
as Kusum/^yai. The former seems as a rule to be a stronger, larger, 
and more rigidlj spinose plant than the latter So again while speak- 
ing of the dye-}iclding forms most writers refer to two groups — 


OIL. 


(a) A very spiny form that }iclds inferior d)e but good oil. It 

IS known as Kuttla in Patna, the Kati m Berar and 
may be the Sadhi of the Deccan already mentioned 

(b) An almost spineless form known as Bhuih in Patna, Bodki 

in Berar, Munlia in Azamghar and Kumml^athi in 
the Deccan. This affords the richeist dye but a smaller 
proportion of oil 
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^ SmjgUwr Oil.— From th« atMdjrfit perforaM^I in the Cheml- 
cal laboraiory of the IndiMi Miiieain (givoii unior o fortlMr pm- 
gra^) It may be mfened that there la very little dUteenci between 
the oil of the wild and of the eulueated aafilowera. Awt to far aa can 
he learned, the vorhere in Afndi Wax-cloth aae the efi of the wild 
plant only. This circoauunce ouy, however, be due entirely to the 
coltjvatad oti not bemg readily procarmbk in Nonhefa India* in 
fact, from practical expenmenta coodncted under tny enperviaicm It 
would seem that the cultivated o«l ta etiaaliy aemceaWe for all the 
purpoaea, for which the will < a \ is epemaU} employed Asaumiiig, 
therefore, that it is pr< that r *nure -x^ended utihaatJon of Car- 
thatnus ut! mty 'Jiko p a.v.e i tutiue the occ^uicn wouid not neces- 
sarily ansc tor drawing on ih< at pievefii lunited snnplies of Northern 
India The caltivatcii oi^ e^n he obtained m all ilic buars of tiie 
lower provinces Indeed ibe sufiplv might easily become limitless. 

Pombtv 15 the duet emf^inum in tbc present trade, but 'i would I 
appear tliai while there is a fal ly large export to I ompe in the scctl, 
llie Indian expressed oil ls rarely if ever shipped This may k»e due 
to die fact that it as a rule very generally adulterated wuliguigtlly 
oil (Sesamum ladicum) an admixture that would yery possibly 
greatly lessen its value for the special purposes that the present paper 
M intended to set forth 

4 Methods of ^rtpariwg tho Of/.— According to Mr W R. PiwwMiJoa 
Bmghara (the odI) imponam writer apparently on ihii oil) there are 
two forms of ibe oil depending on die method pursued in separating 
It from the seeds — 

(ij) Cold Expreooum — After the seeds ha»c lieen hask^ they 
are pressed in an ordinary oil-miil. They are said to 
yield about S5 per oenu of a clear, yellow, thin, edible oil, 
and one that burns without giving out anything like so 
much heat as most other luminanu, U is used for culi- 
nary purposes (pure or mixed with gmgelly), and m that 
form 18 said to be on ingreduni in Macassar Hair Qd. 

(^) Drg Mat Froetso —By this method the seeds are chatred 

so that the oil exudes natvaily bom them snibout intniiaiinu 
pressure being necessary. The prooem deacrtbisd by 
Mr Biffigham is briefly as follows we ilpribeB pets 
igarrahs) are placed mouth to mouth wuh a plate 
between them which has a smaU bole drilled is the 
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centre. The inverted ^arroA i§ filled with Ae 8eed» of 
SAfBower, and around (outside) this a Are of cbemai k 
Ignited The lower pot is kept cool by being buried in 
the ground, and it is earthed up ao aa to allow of the fire 
being arranged around the top garraA The oil drains 
from the top into the bottom garrah as the seeds are 
gradually charred, the process usually taking well on to 
an hour. The yield of oil is about one-fourth larger than 
that by cold expression, but it is useless both for burning 
purposes or for food It has in fact acquired a new 
property and been converted into a substance very service- 
able for greasing well-ropes, leather well-buckets, etc — 
purposes for which the cold drawn oil is quite unsuited 
In other words, the oil has been converted into what is 
known as roghan-^a substance emploved to prevent 
leather from hardening, on its being exposed to the action 
of water or of a damp atmosphere 


The 5 The Peshawar Method of MaiMifacture of Roghan and 

SVthodof TracMfion as to XKsoovery.— In Peshawar a verv different process 
“ adopted, from that just detailed, for the manufacture of reghan. 
The oil contained in the seeds of the wild safBower (there known as 
pollt), 18 in the first instance expressed by the cold process. In this 
state the oil is useless for the peculiar manufacture for which it is 
intended It is accordingly subjected to a treatment that would 
appear in some respects to simulate the result obtained by the charred 
oil poKess It IS placed in earthen vessels and boiled continuously 
for 1 a hours The vessels are so fitted (in mud fire-places), that it 
IS not possible for a flame to reach the boiling liquid If a flame 
should reach it, the entire quantity would be consumed in a remark- 
ably short time, since the heated oil is inflammable The tempera- 
ture of the boiling liquid is, however, kept low and umform. After 
It has boiled for some time tt begms to emit volumes of a white 
pungent vapour, so exceedingly disagreeable that the manufacturers 
of this article, in the town of Peshawar, are compelled to conduct 
their business under special Ucense, and in a place assigned to them 
outside municipal limits On the oil being cooked to the required 
extent, and while sull boiling hot, it is thrown into large shallow trays 
contatning cold water. Under this treatment it swells np into a 
thick |elly-hke substance known aa rsgkam, and m that condition it 
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ii 1101011 in old kommo oil tins until loquiied by dM manofac- 
turn of the Afridi ma-doth. 

Under the paragnph de? oted to the chemiitry of this Mbftn&oe, 
will be explained the netnre of the vapour that is driven oS by hofiting^ 
and the object attained by throwing the boiied oil latp cold water. 
Soldered down in tins it is then exported all over India to be need by 
the Afndi wax-cloih workers in Lahore, Delhi, Mnteui, Bovnbay or 
Calcatta. In Pethswac and in Peshawar akne appeiaody Is the eesmt 
known of the material used and method el prepai^ai of the mgAon 
so enential an ingredieat In the patnt which they employ. 

jUMorg o/ Difieowrrw.— !ien questioned as to how this 
ennons method of prcpannit the oii into roghjn could have been 
made, I was informed bv one ot the o'dest Alridi workers id Pesha- 
war , that the art had bern in existence in his coimtr> from ume 
immemorial There was a tradition regarding the discovery that ran 
as follows —Once upon a time an oil vendor's house took fire and 
a large quantity of polh oil being preserved therein it turned into a 
paste owing to the very great heat of the conflagration. A sage i 
named Nakshaband seeing the distress of the oil merchant examined 
the paste and taking some on the tip nf his finger showed the way in 
which k might be painted on to cloth 

6 PhyHctU properties of Hoghan -.-If the Anger be flrst | 
moistene<l and then plunged into the thick rsghan it will be found 
that the Anger 1& in no way soiled, bnt if it be not Arst moistened the 
regkan adheres and is somewhat difficult to remove The rsgkam 
when quite fresh is a thick adhesive dark-brown coloured jelly-like 
substance which in thin layers is almost transparent PrTicn exposed 
to the air for a few hours it forms on the surface a Arm shining skin 
with the consisteace almost of thin leather If exposed for a still 
longer penod, say, a few weeks, the roghon becomes very much more 
liquid and changes into a doll yellow opaque colour. It seems to 
part with the water with which it united when thrown into the shallow 
earthen basins above desenbed If not thrown into water the Mled 
oil or roghmn never toms opaque but sets in a few days into a firm 
hard leathery substance. 

7. OpMeMS of asrtAort.— Dnrmg a brief visit to Peshawar and 
in consequence of the very enlightened and generons asii s taa ce 
rendered me by Mr. E. W Qrtham Roo, Secretary and Engineer to the 
Munidiiality, I was enabled to witness the mannfaanre of rsgJkom in 
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Mfvy Stage. In fact Mr. Roe (with whom I stayed while m Pesha- 
war) arranged with the workmen to bnng a small quantity of the oil 
and to boil it in his garden, so that from time to time, 1 might 
be able to study the process, experience something of the incon- 
venience of the trade, and witness the change that takes place 
on the boiling oil being dashed into cold water But for Mf. Roe's 
great personal influence and intimate knowledge both of the workers 
and of their language I could never have obtained the information 
1 was so fortunate as to thus secure. 

Very little has been written on the subject of the Afndi wax-cloth 
but practically every statement made heretofore mav be said to have 
been inaccurate I mention this circumstance because up to the date 
of my being able to secure the co-operation of Mr Roe, the maiiuiac- 
lure of Peshawar roghan had apparently been kept a trade secret 
During a visit to one of the manufacturers’ shops, I picked up a 
few seeds and recognising these as the seeds of Carthamus 
Ox3racatitha, 1 affirmed that tlic roghan of which they spoke so 
m)8lenouslv was made from these seeds This seemed to so 
startle the manufacturers that thc\ resolved to show me the entire 
process but no one was more surprised than myself for I had no 
sort of suspicion that mv guess was likch to be correct To make 
quite sure, however, that mv determination of the seed was light, 
1 offered a small reward to an\ one who would bring me a specimen 
of the plant. Shortly, thereafter, 1 was presented with a small 
twig of Carthamus Oxyacaothai so that there was left no room 
for doubt Having subsequently (as just stated) personally wit- 
nessed each of the stages, from the expression of the cold drawn 
oil to the completed roghan^ 1 am in a position to affirm that the 
Peshawar roghan is made from wild safflower oil and in the manner 
already briefly described 

It is, however, significant that writers on Indian economic pro- 
ducts d»d not chance to make this discovery vears ago Stocks, for 
examples, speaking of Sind and of the cultivation of the Powarf/o^tj 

or Cartliwius tmetorius says — 

“ oil of the safflower seed is extracted by a wooden peetle work- 
»isr in a wooden mortar and driven by oxen or camab. The residuum 
or oil-cake is called Kkwr and is universally used for oxen, camels, 
goats and sheep The Pewan-ye-b^ is also called Kkoinho jo'hijt 
Kotubo being the name of the plant There is a wdd seed which is also 
csHed Powari but is of no use.** 


C, ^33*3^* 


< !«• ) 





. The AgtituUurul 


•»» 


4f«n>i 

W*»-ckrth. 


•Wflf 


Th« ArtlMB 
and hli 
Froduetloni 


A Udy'i 

Draw 


AMdi WAsr-dotb sad th« Chief Infl^redMiit (Certhainiu 

already made, that in this industry the roghan is ezcliuively 
employed 

CiAoisring Materialte — But in every instance it is mixed with colour- 
ing matenals mostly of a mineral nature. Yellow is obtained by mixing 
the roghan with a fine powder of yellow arsenic (orpiment) ; red with 
red lead ; white with white lead (or the white powder sold as such 
which often contains a large admixture of barium sulphate, one sample 
affording as much as 83 parts per hundred), silvenness by white 
coloured roghan dusted over the surface with powdered mica , and 
gold with gold leaf or the imitation gold or silver powder imported 
from Europe , blue with indigo (the only vegetable pigment appa- 
rently employed), and green with orpiment and indigo Fine 
powdered lime is used to reduce the stickiness of the preparation 
when found to be too moist 

So far as 1 have been able to discover, aniline d>es have not as 
yet been introduced to this industry as has most unfortunately been 
the case with lac-tumer> and lac-vamishing 

The roghan is worked up on a smooth stone with the colounng 
ingredients It is generally prepared as required, since if Kept 
exposed to the air for any length of time, the coloured roghan lends 
to become moist and to necessitate a larger quantity of lime being 
subsequently applied than is deemed desirable 

Thr Artisan and hts Productions —The operators in this 
curious industry seem pivariably to be Afridis although in the towns 
of India the owners of the shops in which they are employed need 
not be so When questioned in Simla, Lahore, Calcutta and other 
towns, as to the substance used by them, the Afndis were very 
nearly invanably found to either refuse to reply or to profess 
ignorance, and as a rule gave but one piece of information namely 
that the matenal came from Peshawar It was this circumstance 
very largely that induced me to visit that most interesung frontier city 

A Lady*i Dress , — In the Afridi country the art has from very 
ancient times been practised in the ornamentation of certain gar- 
ments worn by the females These may be said to consist of a 
frock wrth bodice and sleeves, also a shawl to be thrown over the 
shonldera They are mostly in thick coarse cotton cloth elaborately 
coloured with roghan The ongpnal designs employed in ornament- 
ing these amcles of attire are mostly in red, yellow and white, and 
so elaborate as to become (from the western slandpomt) cniioas 
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bat hardly artistic Mr. il. Lookwood Kipling speaka of the deoigas 
as “ bold semi barbaric.” In the passage already quoted ha toys 
when the pattern is in tones of yellowish nd on dnrk or 

indigo blue cloth, the effect is rtch and good bat on lilgMir coloait it 
IS less satisfactory ” From their great weight* waa-cloth ganaenu can 
neither hang elegantly nor b*^ comfortable to the wearer A lady's 

■YHBP 

aSStk', 


drau, procared by me in Pealinwv, and nov m tlie ladhta MnanM 
(which coniiau of a iimpie akin, a bodioa and wide rioeeea). eMighe 
1 1 lbs TYw shawl which is thrown over the licad woiglui ■ lbs. 
s os so that the total wei/h' tliese articles of dress alone comes to 
13 lbs 2 oz 


Sample 1 shiiw* cliaractenstir pattern of these Afridi 
dresses, and it consists ot flonl ornamcntanons, for the most part 
in red and veMow, on a roarse blue cloth The design most com- 
rnonl) met with is kno^^n b> the Afruli name A/oMAeiei, and in 
Peshawar as Maithn The border pattern is m Afridi known as \ 
Xagat-Uekat, and 111 Fciiliawar as The Afal-khatat somewhat 

resembles the separated flowers of NyctantlieB Arbor>tristis laid 
sideways all o\u the itbric and as close toj^ether as possible When a 
somewhat similar flora' -piaitem occurs, but without (he s'alk or corolla- 
tube, its Afndi name is Panat-Iidih, a pattern which in Peshawar 
is called (jirati~gui The sleeve of the frock is often ornamented with 
checkered patterns known in Afndi as JaJ, and in Peshawar as 
Siiframjf* I hese designs colleaively may perhaps be accepted as 
recalling the nrnameniaiions employed ui the pkulkaru or the 
elaborately embroidered female dresses worn in the Punjab pluns. 

Having referred to and illustrated with an actual sample, what 
may be called the prototype of Afndi wax-cioth oroamenCations, 
an account of how this is accomplished may now be given. 

The Operation —The artisan takes in the palm of his left hand 
a lump of the coloured roghan about the size of a pigeon’s egg. He 
very often, but not invariably, wears a leathern shield acroas the hand 
upon which the roghan is placed In his nght band he holds a ihort 
iron style, about 6 inches long, which is pointed at one end. Wtdi the 
pointed end he works up the roghan and draws it out into fine 
threads. If it is too moist to draw out properly he works into it a 
amall quanuty of finely powdered hme When he haa suooeeded to 
draw h out properly and regards the maiepal as in a workable state, 
the end dangling from the small qnanuty on the style is applied to 
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Um cloth and the thread deftly wound this way and that, all the 
while being slightly drawn finer and finer. The main divisions of the 
pattern may have been previously marked or outlined with chalk on 
the fabric but the details are worked up without anything to guide the 
operator and, in the commoner designs, such as that of the Afridi dress 
cloth (Mal^k^osai or J?aftai-raJtA), it is never outlmed in any way 

The rapidity and accuracy with which the pattern is worked up by 
threads of plastic r§ghan has to be seen to be appreciated and 
understood. The style is charged umc after time from the store on 
the left hand and the little thickness or slightly rounded portion formed 
where each thread commences is most arlislicalh utilised The 
skilled artist can work from right to left with as much ease as 
from left to right, hence ]uat as in penmanship, the thick downward 
strokes and the fine upward hair lines are each made to occur in 
their proper places 

Adhetion of the Coloured Hoghan —No sooner has a line of the 
roghan been deposited on the cloth than the moistened tip of the 
finger is dabbed all along it This has the effect of causing the 
roghan to sink into the texture of the cloth and to firmly adhere In 
a very short time it d'-ics or hardens and becomes quite permanent 
60 that fabrics ornamented m this way raa\ even be washed without 
materially disturbinir the pattern The combination of an oily sub- 
stance with a metallic pigment and with lime causes the material to 
drv most effecluallv, but much depends on the skill displayed in 
miMng and working up these ingredients Sometimes also 
powdered mica (ahtac) is dusted over the winding lines of roghan 
to gi>e the pattern a silvery gloss, or gold leaf or imitation gold 
and silvei powders may be similarly applied In brushing or 
washing wax-cloth fabrics the impcrfecllv adherent particles of mica 
ox gold may be removed but the bulk will remain and the coloured 
roghan itself oaxi hardly be removed bv ordinary treatment and is not 
even softened by the fticat to which the fabrics ore likely to be 
subjecied TkM fading of the colours, that sometimes takes place, 
sestBS to be due to the use of infenor pigments such as white lead 
that coMUts mMuly of banem suipbate. and more especially to the 
pfescBce of sulphur in the EDatcrials employed. 

EhahtftaUtm ef khe Desifii-— When solid patches of ooloitr, such 
as the kaves or petals of flowers or the bodies of birds have to be 
mode, the style with its dangling thread is made to travel many 
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ckpmptUr^ has the feeling of Grecian decorative art. But it is by no 
means certain that these designs are entirely foreign to the Afndis 
even although the persons consulted admitted there were no purely 
Afndi names for them Besides ornamenting female garments (in 
the manner described) the Afridi has always produced highly ornate 
tobacco jiouches and other such small articles which have apparently 
from time immemorial been illuminated with coloured roghan in 
designs that might easily have given birth to the chow-pair a of the 
modern European trade The ease and rapidity with which hundreds 
of artisans threw themselves into this new traffic would seem to 
point conclusively to the designs thus emplo)ed having been by no 
means of foreign origin 

The fabric used in the European goods is usualli a coarse cotton 
cloth dyed in dark shades of blue» green or brick red with ornamenta- 
tions either m gold or silvery-white but rarely mixed colours In the 
case of curtains it is usual for the main conception to be that of a 
Muhammedan prating carpet The central panel is very often 
claboratel) worked up from a “ cone-pattern ” placed near the lower 
extremity. The border and triangular top portions are in smaller 
but corresponding designs, the frets frequently being elaborated from 
a pinnate foliage 

Japanese Designs —The effect is distinctly rich and graceful, 
but unfortunately the spirit of change or rather of adaptation to 
the capnee of demand has been imbibed by the Afndi artisans 
In consequence a further development has taken place in the 
production of curtains and screens in imitation of Japanese work 
Storks are placed in water from which date-palms and copiously- 
flowering grasses, bull-rushes, etc , are growing, or they are 
dispersed here and there in every conceivable attitude and size or 
are copiously intermixed with swallows and butterflies All idea of 
conventional ornamentation has been destroyed and perspective and 
proportion very nearly entirely lost sight of Mixed colours are 
also freely employed and light shades of cloth only too often used. 
Still the effect cannot be said to be altogether unpleasing and the 
demand for this class of goods has during the past few years 
increased ra^dly But even in these Japanese designs, the imprint 
of the Afndi art mstiact cannot be said to be altogether absent The 
use of the date-palm is certainly not Japanese, and the grasses 
portrayed and the frets of pinnate foliage employed would all appear 
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to be purely indigenouse That the colouredi more eapecWly the fold 
atained* rogkan of Peshawar, can lend ita^ to awcb timtiniwt flMM 
be admitted as evidence of hmitlesa futam developiiieolib 

11 Old SpeHmenB •/ fft PM- 
awar 1 enquired at ibe manufactarers of washcloth if any aolheBtloallj 
old samples oi this work could be found* An onlooker aaWI he 
had a picture m his house that he believed to be wy old-M hod 
known it all his hfe. This was duly produced and pnreiMsd by 
me for the Indian Mnsenm It is a small aquate of dark Une cloth 
on which IS represented an \fndi peasant woman dressed in the charac- 
ter&tic frock already described. Ihc woman is carrying on her head 
a bundle of firc-^ ku! ant> is in the ac» of pasMng between two crudoly 
drawn branched trees, while overheaa are two very graceful birds in 
pale green, the wmg feathers fading into pink and goldon tips. 
'[ he subject and design is so essentially Afndi that this picture must 
be accepted as most pnibahly in no way connected with the Japanese 
Oilaptations just mciiuoiict! although the presence of birds is most 
significant 

Dqfing OiU hardly known in India —It would thus seem highly 
probable that pictures for household ornamentation \»ere not unknown 
prior to any of the modern developments of this industry. This cir- 
cumstance may perhaps be admitted as curiously interesting since the 
use of a drying oil in paints such as linseed or safflower has never 
apparently been known or practised by the Asiatic races In the 
Agricultural Ledger (No 9 of 1901) 1 have described the system 
of painting in water colours, varnished over with Ur or copal, 
which in India ukes the place of painting in oil colours. The 
employment of roghan along with pigments as here detailed. Is 
perhaps the only really ancient indigenous use of a drying oil known 
in India. 

Pinnate Foliage — But to return to the subject of old ezampUe of 
Afridi wax-cloth 1 have to record that subsequent to the date of 
my visit to Peshawar Mr Qraham Roe was good enough to make a 
careful search for old specimens He also persuaded some of the 
AfndiB m Peshawar to send to their homes for good examplee. The 
result has proved highly lausfactory The Indian lAusenm in Cal- 
cutu now possesses a most instructive series of beautiful designs and 
of such a varied character that a school of decontive art might ena&y 
take as birth from their careful study and developmem. The 

c. 


SM 


l *67 } 


Tkt Agricultural 









A Ctmtni for I 
Olata and 
Btooa ware 


STRT 
IB OILS ' 


\ 

1 


MM VTmiKMk bii 4 tiM Ch&ff lagrMsAt (Carthamns 

majority of these designs are in the open graceful scroll (designated 
but m which the use of pinnate foliage may be said to 
occur BO frequently as to become a special feature. But in none of 
these IS the date-palm poitra}ed^he tree of lUc according to some 
writers of the Arabic races— unless the pinnaU foliage be regarded 
as traceable to that t>pe. 

13 . Oehar u»e» of iZoghm^Most writers have alluded to the 
fact that the rcgkan or boded oil of safflower is a valuable lubricant 
for leather and the leathern buckets used at wells. It prevents the 
leather from hardening and cracking This circumstance has appa- 
rently led some writers to speak of it as a water-proofing matenal 
But I am not aware of anv poison having tested its possible use ss 
a direct waier-proofmg material mud the e\])oriments that arc 
presently to be detailed were undertaken by Mr D Hooper at ni> 
request'in the cliemical lal}orator> attached to the Indian Museum. 

A cement for glass and stone-ware — While investigating this 
substance it was found bv me accidenth that a thin later of fresh 
roghan was an e\ccedingl) convenient and powerful cement for glass 
and stone -ware If the surfaces intended to be joined together are 
hrst cleaned and then coated with ragman, the cement will set in a 
few hours and become so firm that the surfaces cannot again be sepa- 
rated unlesa turpentine be allowed to soak into the layer of cement 
In consequence of this discovery roghan was immediately adopted 
in the Economic and Art Museum as the cement to be used in fast- 
ening the flat glass covers required for the jars containing exhibition 
specimens, as also for all other such purposes where cement was 
necessary In no instance has it been found to fail, except when the 
roghan had been kept for a verj long time exposed to the oir and had 
become completely opaque But even when this has occurred all that 
is necessary to restore the roghan to Us useful condition is to once 
more boil it and throw the boiled jelly into cold water. 

13 ChemiBtry of poUi oil aoid roghan — ^From the atndy of 
ibe industry in Peshawar moie especially the firm skin which the 
boded od formed, and the circumstance that the roghan would not 
adhere to the moistened up of the Snger, I was led to suspect that 
one or otXer of these substances might prdve of value os a water- 
proofing matenal 1 accordingly directed Mr 0 . Hooper to take up 
(in ilie Museiim Chemical Laboratory) the invesUgaUon of this oil 
and Its various preparations, with a view to discover if these night 
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prove of voloe to Eeropean comtacfce, man Mpeckllx n 
for Indm rnbber. Mr. HOopor accoidingly gave a rtnltto «• 4Ui 
subject sad although Us results sad opiaioBS eamot IM fugiBiildl w 
having as yet attained any finality it may be useful to 
so far as they have gone : — 


Anutm ' 


Comparatm The seedi of CarttMAus UlKto* 

iiU8, (a plant at one time culttvatwi tery lax|relx for te dye)# )#UI 
an oil uaefot for edible porpoeer, for aaodlchie ead lar 
The seeds of C Oxfacantte also siferd a very ilaiU«r 
*' The composHton of twu kfods of seeds nay be 
as follovrs — 
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**The cu^tiva^cd plant is somewhat sapcnor as an ')il'>ielder and 
the seeds of the wild plant, moreover, contain more mineral matter 
"At the re(]ue.st of the Director of the ScienuGc Department of the 
Imperial Institute an extensive senes of edible oils was collected by 
the Reporter on Economic Products and sent to London for examioe- 
iion This embraced some 13 samples of Canhamus oil These 


were examined by Mesers. Le Sueur and Crossley and the results In 
pubhshed in Tht AgncuUural Ledger 12 q/ 4 Sfg\ The 

samples examined included 11 of Kuium oil, (derived by eold 


expression) one by the hot extraction method, and a single 
specimen of PoUt oil Unfortunately at the time these samples were 
issued, Dr. Watt had not made b.s investigations in Peshawar and 
accordingl) no samples of the roghan were furnished for companUive 
examiqstion 


*'The pradical information learned from these invcstigatiODS 
may be set forth as follons — 

(1) CuthamiiB tinctorial, oil cold expressed — drying. 

(2) CifttuMnns tinctoiiui, oil distilled— Hion-dryieg 

(3) Ciftiuunui Oxy i ca ntb i, oil cold eapirestod— setnl- 

drying 
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at tbey maj be exhibited In more detail thus *— 
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*' 7 he samples under No i include all the different qualities of 
safflower oil prepared in India by cold expression {paragraph 4a') 
No. a was prepared by the hot extraction method which is 
a form of downward distillation resulting in a dark coloured almost 
black oil with a tar-like smell {paragraph 4b) Its specific 
gravity is higher and its iodine value lower than the determina- 
tions found in the naturally expressed oils It will be noticed that 
the oil from the wild plant does not differ materially trom that of the 
cultivated species 

Mr ift Mr H R Le Sueur, B80, continued his investigation into the 

Suour B 

R«BuUa physical and chemical properties of the oil of Carthamus 

tinctorius, and communicated the results to the Society of Chemical 
Industry (London, February 1900) The following may be given 
as a very brief review of his final conclusions — - 

“ The drying properties of Carthamus oil are undoubted, and in the 
paper an examination is recorded of the nature ol the acids contained in 
that oil in order to render it comparable with linseed oil 

*'The saturated acids consist of palmitic acid and stearic acid, sepa- 
rated by Heintz's method of fractional precipitation with Magnesium 
acetate and fractional cr>stallisation from absolute alcohol 

*' The unsaturated acids were treated according to Hazura’s method 
of oxidation with Potassium permanganate in alkaline aolution when 
dihydrostearic and saiivic (tetra-hydroxy-steanc) acida were obtained 
This proves that oleic and linolic acids are present in the unsaturated 
acids and from the amounts obtained linolic acid exists in the larger pro- 
portion Nolmolenic nor isohnolenic acid was detected 

To understand these results it should be known that linseed oil 
contains, according to Lewkowltsoh, 10 to 15 per cent of glycendea 
of 8ohd*tatty acids-^steanc, palmitic and mynstic— cmd 90 to 85 per 
cent of liquid glycerides The liquid fatty acids consist according 
to HoLZura and Grussnsr of about 5 per cent of oleic, 1$ per cent, of 
linohc, IS per cent of linolenic, and 65 per cent. of isohnolenic acida. 
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“ The solid and liquid portions of safflower teed oil, t he wfere, 
contain some of the identical constituents of hnaeed Oil; the 
speafic grwriiy and iodine value of the safflower oil^ faew ev trj fire 
not so high at thev are in linseed 

Invesdigaitons condueted at th§ Indian JfttMMA. 

Properties of the Oil. —The following chemical eaamioation of 
the oil actually used m Peshawar for msking^ tho pmUar waa^doUis 
was conducted on the samples furnished by Dr Watt ; *** 

The cold expressed oil of wild safflower— (CfiftlMfilUS paopurnw 
OxySICDlltlut) was found to be tasteirssy inodoioua and to possess pHUBbiw* 
a bright vellow colour 1 hr «pccific graviu was 9165 at 15X., 
and the oil did not con^^al when kept for one hour in a mixture of | 
ice and water. The oil. when lieated m 1 sliallow vessel slowly | 
absorbed oxigen from lHc air, a skin formed o^'cr ilis surface, and | 
eventuallv it became co'^vuted into a lellv , but these change's took | 
place less rapidly Uian with linseed oil, under the samo cirr am* . 

Stances Thr oil requir<’d 19 4 per cent, of potash (lCMf>) to form I 
a neutral soap which g'vea a sapouihcation Aqoivsient of tSg i The I 
araoum of free lativ acid obtained by direct weighing w.is 4*/? per 
cent., the total fatty acids present was 94 66 per cc it. Two estlma’ 
tions of the iodine value afforded the figures 13*9 and i 3 J *4 1 
respectively which is as high as those of poppy seed oil but still 
below those of linseed oil The viscosity, taken in relation tn water, ^ 
was 15 The lead soap formed bv precipitating the alkaline oleate 
with lead aceUte was for the most part soluble id ether* indicating | 
the presence of oleic or linolic acid in considerable quantity ; 

Propertus of the Boiled Oil ho boiled oil of pollt seeds, mopillTtlo'^ 
or as It IS called roghan, was thick opaciuc and of a light brown | boilID OO*. 
colour It was partially soluble in alcohol and freely in ether and j 
chloroform, with the latter solvent a cloudy solution resulted, owing 
to the presence of water which was estimated at 3 per cent. The 
water was evolved when a small portion of the roghan was heated « 

in a test tube , after its separation by this method the oil became ; 
clear The density of the boiled oil ww' gffO^ and it did not \ 
congeal in melting loe When bested id a shallow vesdsl to test 
Its drying fwopertics, a skin was fonned over US surface ifl 34 hours, 
bat the increase in weight was seveely perceptible when the 
exposure to a heated atmosphere was prolonged. The amodiit of 
polash to produce a neutral soap wari97 per cent. I 3 ic toe faiiy 
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acid was three times as much as that found in the original expressed 
oil The Oil was tested for hydroxy-acids by Fahrion's process. 
This operation is performed by saponifying the oil with alcoholic 
potash, dissipating the alcohol bv evaporation, dissolving the soap 
in hot water and decomposing by hydrochloric acid in a separating 
funnel After cooling the liquid is shaken w'lth petroleum ether in 
which the hydroxy-acids are insoluble Proceeding according to this 
method, 9 per cent of brownish coloured acids corresponding to the 
oxidised acid found in linseed oil, was separated The iodine 
value suggested a strong resemblance to “blown*' linseed oil since 
the constant 5094 was obtained Mr R Williams determined the 
iodine value of “ very stout ” boded linseed oil at 59 9 {^Analyst, 
pagt -27;), and Dr Lewkowitsoh a sample of linseed oil treated 
with oxygen at 58 8 The siccative properties of safflower seed 
oil is not so intense as that of linseed, but a studv of the above 
figures show that roghan manufactured in India has similar consti- 
tuents and similar projierties to boiled linseed oil To give an idea 
of the viscosity of roghm an apparatus was employed which allowed 
water to pass through at a certain rale which was calculated at i, the 
natural oil w'as delivered at a slower rate given as 15, tut the passage 
through the same instrument of a similar volume of roghan was 
so lardv that its viscositv must be expressed bi the figures 19,440 
“ To properly appreciate the difference between the poUt oil before 
and after prolonged heating it will be convenient to arrange the 
results in a tabulated form — 


Natural Oil. 


Boiled Oil 


Specific gravity, at 15® C 
Saponification value 
Free fatty acids . • 

Total fatty acids 
Iodine value 
V iscosit> 


9265 

9729 

194 

>97 

437 

>398 

94-66 

98 32 

13a 65 

59 94 

«5 

19440 



“ Compared with Linseed Oils — In order to more thorough!) test 
the drying properties of the natural and boiled wild carthamus-oil, 
samples were heated in a hot air-chamber with samples of linseed 
Oil placed side by side. The linseed oils selected for the experiments 
were denominated “Raw," “Pale boiled " and “ Brown boiled, " 
and were obUined from a trustworthy source. All the samples, 
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after careful weighings, were heated constantly at the temperature ' 
of boiling water, and each sample was weighed at intervals of 34 
hours until it become solid or formed a solid mass. 

*'100 pares of*‘Raw” linseed oil at the expiiatiott of 14 hours 
weighed loj 37, the next day a skin began to form over the surface 
the weight was 104 16 , on the third day it slightly irtcreased to and 
became id!^ 67, and remained at this figure until the fifth da/ when the | 
oil had been converted into a firm jelly 

100 parts of " Pale boiled " linseed oil thickened in the first 
24 hours and increased to 95 parts , after the second 24 hours it 
became pastv and the suiface pa.iull) dr ^ 1 up to a pellicle, increas- 
ing in wei!/iU to io 3;’6 at ihe end ot the ihir 1 2^ hours the oil was 
completely solid with no further ab«ojplion of owgen , 

“loopirs of* Brown Imilt'd * linbeed oil set into a firm jelly 
\Mthin 24 hours the iiicietse ot ve.ght only reaching loi 3a parts. , 
"The Cxitthamus oil in us natural state very siowlv absorbed! 
oxygen up to the second day when lOD parts had increased to ' 
102 24, a pcllicIc iormed on tlic surface on the fifth da) but the | 
thickened oilwis still in a fluid condition A week was necessarj 
befoie the oil solidified, and even after that time *he jell), although 
free from " tackiness ’ was much softer than the desiccated products 
of linseed oil 

I 

1 he roi^h tn or boiled oil, on account of the small proportion of ' 
water incorporated in ii b\ the native manufacturer, showed no | 
increment ot weight after prolonged heating in the waler-hath, the > 
small amount of combined water was rapidlv dissipated, and a clear, ' 
soft, light brown jelU wa« Mc-Ided within 24 hours 

“ The prepdtration of Roghan — The preparation of roghan is 
thus explainetl The naturally expressed oil of wild safflower is 
heated for several hours unit] it thickens On the application of heat j 
the temperature gradually rises, and at i4o''C and upwards, a pun- I 
gent odour is given off which affects the eves causing a flow of tears, 
and producing an acrid suffocating sei^aiion in the throsa if inhaled 
Tlus 18 due to a substance named acroletn (C^ H4 O ) which is 
evolved when glycerine or its combinations as glycerides are npidly: 
heated The same odour is detected, although m a less degree, when 
an oil lamp or ullow candle is blown out Acrolein conunues to be i 
given off while the oil rises to a temperature of between 240'' and ' 
250" After about 6 hours the acrolein is given off in less abundance 
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aod the .oil assumes a dirker cok>.ur and thicker rnnnntni^r After 
«boi^ loiiouis Jtloses altogether its oleaginous property «nd becomes 
sticky . atabts stage, and while still hot, it is thrown into water, and 
eaulaScttion ensues in such a ana oner as to preser\e its stickv nature 
Otherwise it would form into a ]ell> as rt cooled and cease to flow 
from any vessel m which it was placed The roghan oU prepared 
after this inaoner retains its adbesue properties as as it is pre- 
served in a convenient vessel, but on exposure to atr, such as when it 
IS spread dOn an) cloth material, u solidsfies to an iDSolubie water- 
proofing compouftd " 

14 Future Uevelopments —The results of Uie investigations 
Inielh detailed ma> be sanl to point to the posMbilitv of both the wild 
and the cultivated carihamus oils being used fur inanv of the pur^ 
poses to whicii India lubber is ordiiianU put Asa wattr-])i()ofing 
iratcrbil in the preparation of oil-cloths, tarpaulins, and tents or as a 
inaierul to be used in the manuf.ulure of linoleum it stems to have 
I diblinit claim to careful consideration For these purposes it vvould 
ap}>ear to be superior to Imseed since it is n«>t so liable to crack and, 
aUer being oucc projicrlv dried, dnejj not soften b> heat nor become 
stick) 

Under m> superviMon a senes of expenmcMits were performed in 
the liborilon in ofilcr tn .istcriun iht most serviceable pieparations 
(»1 this substance to be used iii the pioduiuon of water-proofing sheet- 
ings 'Ihe doth cmplovcd was an unbleached canvas obli^inglv 
supplied by Major-General R Waoe, C B , D* rector Otncral of the 
Ordnance Uepariroeni Hit roghan as procured from Peshawar was 
found to be too thick and adhesive to bt applied with a brush This 
(ircuiustance was altered to some extent by healing the roghan before 
use, and without an) diluent it was found best to spread it over the 
fabric bv means of a spatula Ihat method was, therefore, pursued 
,tnd the coated fabric when left for a few hours, was seen to l>e 
LOinpUtely penetrated bv the roghan 1 he coating, however, took 
several davB to dn, even witen exposed to the hoi sun. In the 
shade It dried, however, more rapidly and manifested to a much 
less extent ^he leiideno to being suck) than the sun-dned cloth, 
while u was at the same time equally water-proof On!) one ounce 
of the roghan was used per square )ard, but it was subsequently 
found that u was preferable to give that quantit) per square foot ard 
tu utilire the extra suppl) in two or possibly three applications. 
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turpentine was einplo\ed a? a solvent (equal quanti- |SjG 9 JL 
titiesj^ tiff foghan could be readily applied with a bmiki and per* wmC 
lessiRUn one-third the quantuy of roghmn was iMbf necesearr 
tq^vtr the fabric But in nenber ol these estperkftMi dlA the 
pihUad cloth dr> as quicklv nor as effectually as irai nccetsaxy for 
commercial purposes 

Expenments were accordingly next performed with varim pig- 
ments added to the ritghan to tacilitatelhe drying. Ail the eedinary 
substances of that class wrre eiperiffatiteil with flocH ai^|jiviifle Scad, 
retl- yellow arsenic 1 raat>gBiie<i«' dio\i b The beat results 
were obtains tl whci the .niv < 'oghan -Mil picrmem were dissolved in 
turjientiiiL ttTiJ apj'lic * .v’ ii a brubh ' •Aghan anjj^ pigment 

was exceedingly dilhcn!' •'( upp'it uIiom mth ihi ermie appliances at 
Hill disposal 1 hf L '(.ns of luritfritinc n mliCCd it desirable to 
cruui ahuhei iluit coul 1 U din^ienhed with In ever) 

instance the mangan* ^e dioxnle gave ihe rcxufi ( he fabrics 

proiluccil wtre pcrfcc'lt waicr-proot, but the drying was slow and 
nt v<.r rjuitc ««apsf^^ ior> 

This <iomewhii di«»ap|K>inling result led me to seek ihc assistance CxpartW 
of a professional mam'factiirtr walcr-pronf tfutungs Messrs 
Octavius Steel 4 Co , were ai cnrd.Mgb approached, ind ihev were 
good enough to |)erm i llieir exjicrt, Mr JoS Patrfcki fo visit tlie 
]\lusciim and in inspcci our laboratory CTcperimenla Mr Patrick 
cxamineil iln- /<7//i and and profe^iscj himself mucfi inier- 

esied Heidis accordingh &af)p'ied w.th a 8ufr2Cic4it quantity of 
both to allow of hi*» performing cxp'rimmis with them. The 
result, as was to be expected, in re s])ect to tne oil proved roost in- 
structive Mr Patrick made the interesting di-cove|p that for water- 
proofing purpo«ie8 the as piocurcJ from Peshawar had been 

boiled murh loo long In otht r woids, that the drying property of the 
golit Oil l>oiled fur 4 hours is greater thin whei. boiled for 12 honrs-^ 
thr time given bv the Peshawar wax-cloili workers. Mr Patrick'SUx 
samples of cloth prepared b» him were treated as follows — 

No I Roghan, Litharge and Turpentine. * 

No 2 Roghan, Red-lead and 'lorpcnifDe 
No 3 Roghan, Hhite lead and TurpenUne, 

No 4s No I with black colour added 
No 5 = No 2 with Ochre added.^ 

No 6^Nu 3 with \\hite-lcad for colouring - 
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Along with these samples Mr Patrick v^ae good e 
nish the *follo\^ mg brief report — 

Oil —I am sorry to sa> that my expenttHml* m ^Bjga ith 
been very satisfactory The principal dbjectio icBp fthe 
general use of th*s oil for water-pioohng purposes in the »e|||P&urc 
of tarpaulins, would be its slow drying nature, and which, so^^fir as my 
expeiteents went, cannot be altered to any extent by the use of driers 
Another obj^l ion to using this oil, is the difficulty in )rorlcing««U In 
its preseht olkldition it is much too, thick, and if solvents, such as ^fi/rpen 
tine artyu^ for thinning it would mean a serious additton to the C^t ” 

** fmli Oil — As regards this oil I am pleased to say results 

of my experiments have been much more satisfactor\, and 1 have no 
doubt that with careful and proper treatment in boiling and preparing. 
It will ll^ found a verv superior oil lor water-proofing purposes Here- 
with wd twOjgAmplts of the Pollt oil, one of which vv as drawn off ^iter 
^ hfAirsl boil ing^^o driers of an\ sort being used I he other sample 
was boiled for 2 hours longer, during which time driers, whuh were 
first ground in oil were gradually added 1 liis additional ^ hours' boiling, 
1 am sorry to say, has made the oil much thicker th in wanted However, 1 
am satisfied that with about 4 hours’ boiling at an even lcmpeialur» , a really 
good and serviceable oil, for water proofing purposes, can be obtained ** 


Results necessary to add that the samples furnished b\ 

Mr Patrick were ver> much superior to those produced at the 
laboratory The fabrics that weie p.'iinied with Mr. Patricks spe- 
cially prejiared Polit oil and pigment, dried complcleh, weie 
absolutely water-proof and were devoid of an> stickiness even when 
subjected l^the full btrcngih of the tropical sun In order to lest 
point the fabrics weie exposed to the sun and while slill hot 
were folded in the middle, a piece of white paper was placed 
between tlic ccj^ted surfaces and fabiics so treated were then placed 
within the leMer-copylng^ press and left for some time squeezed to- 
gether as lightly as possible When unscrewed the sheets of paper 
came out wnli^ut adhering to the coated surfaces of the fabrics One 
of Mr Palriok’s skuvples was of a rich khaki colour and was as soft 
ami pliable as If it had not been treated with a water- proofing agent 
'1 his seemed eminently suited for the manufacture of tents 


Enough has, howf|r^j)ljie£& said to indicate the possibility of an 
extended use for this oil It need only therefore be added that the 
supply of the cultivated oil IS at present fairly extensive but 

I that should an increasfldr ^mand arise for it the oil could be 
I producecMndtffiniRsly Jt 
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[ Di tt,tn irv of f' ouimtc Product^, Vo' if J , f*t / R 

An account of the attempts which have been made to utilize the upland 
barren lands (usar) of the Narlh-WL^tern Provinces and Oudh for profit^ 
able purposes By W. H Morel^nd, Esq, Director, Department of Land 
Records and Agriculture, North-Western Provinces and Oudh, 


The draft of this n(»te \t is circuli'Cil to ,i large number of ofTicers PREFACI. 
for criticism and I dcsirt to express mv obligations to all those who 
have been kiiiil tn^ugh l(» assist rnr 

Tlie boiaii'Lil iiOTnenLl.uur<. lolio^s tint of the Flora of British 
India, so that mnny plants i]>{)car under names differing from those 
which were used in the older rcj.>orts In such casei ihc Bvnonvmi 
have been given in foot-notes 


{ UATTEK /. 


I HtrodHCtory. 


The area of barren land in these Provinces ii relumed at 8,880,959 
acres, which is classified as follows ^ 

Acres. 

Land covered « iih « ater . , . 3347*685 

Land occupied by housei, roads, etc • . 2,884.355 

Land barren fur other reasons . . 3,141^.019 

Tlie two former classes arc not available for agricultural purposes, 
luid ilie problem which has been tfic subjeci of special study by the 
Agncultural Department for the last twenty years is the utiluaUon of 
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the three million acres included in the third class. All of this land is 
not rendered barren by the same defects, but there are no accurate 
statistics of the area which suffers from each cause Leaving out 
all minor subdivisions, the barren land may be classed as due 
either to the effects of erosion or to the want of drainage, the latter 
cause accounting for considerably the greater proportion of the 
area 

Land which has been rendered barren by erosion can usually be 
identified at a glance the surface is broken by water channels, and 
there ts an entire absence of soil in the strict sense of the word , the 
soil has in fact been washed away, and the surface of the land is 
composed of clay sufficiently tenacious to resist for a time the action 
of running water. In some cases however the nature of the dtfect is 
not so apparent, and the barren tract would at first sight be classed 
as usar in the current use of that term. This occurs where the land 
through which a stream passes has originally had a more or less 
regular subsoil of hard clay , as the stream graduallv wears a bed 
through this, everything on the surface is washed down and the clay 
subsoil exposed The resisiance of the clav prevents the stream from 
cutting a deep bed, and consequently the process of ravinmg can take 
place, if at all, only on a very small scale , but any attempt at cultiva- 
tion in the ordinary way is doomed to failure, as the tilih is washed 
away as soon as produced 

Experiments on the utilisation of ravine lands have ceased for some 
years as far as this Department is concerned Ihe results attained 
are discussed in Chapter V oi Dr Voeloker's Report on the Improve* 
ment of Inhan Agriculture, and need no further reference in this 
note. The subject has been menuoncd only in order to point out 
that some land which would ordinaril} be classed as usar must be 
regarded as ravined, and utilired b\ the methods mhich have proved 
successful in such land, and not by those which are recommended 
further on for the treatment of usar in the strict sense. Lands of this 
class can be recognized with a little care if a piece of barren land is 
seen wher^ the marginal fields are somewhat above the level of the 
barren land nnd where the land slopes down to a well-defined water 
channel, the even surface being usuall} broken by low, abrupt 
mounds of hard cla> or nodnlar limestone, then that piece of barren 
land may be aitnhnted to the aciiou of erosion, and may be treated 
by one of the methods recommended for uubzmg ravmed land. 
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The second cltss— land rendered harien^b^f irant of draiiyifse or 
hj excessiTe flow from above-*may be foithor Mibdividid iMO (i) 
the lowlands along rivers and (t) the uplandi. The main chaiac- 
teriauc of the first subdivivfion is wetness throogh a targe part of the 
year . the land being litUe* if at atU aberva the tevet of the river can 
never be thoroughly dimmed and it reoefvet additional aupplln of 
moislure from the soakage of the bigher ground. 

The foniUty or barrenness of these lowlands is largely a cfttaation 
of season. After a ^esr or two fif tranty rainfall mocb of the kiid 
will be found tiaaring lu\i* tsnt cro|» nr at least abnndant gimas, 
while after a senes nt w'-t \cArH (such is «>ci.>irTc<d from 1891 to 1894 
the land will be anprodmtive aovI pari!! ol it «ill be thickly emited 
with the deposit of sod i salts ]>opularlv known as " r/A The probsblc 
ongin of this deyvostt will be eip'amed further on , but here it if> 
Bufhcient to say that the reclamation of such land can be effected, «f 
at all, only b) ilie engineer The example of the Kali Nadi works in 
the Bahindshahr dislnct shows that where it is possible to re-ahgn the 
river channel so at to secure a more rapid How of water the amount 
of infenilc land can greatl) reduced , but sneb action 11 possible 
only in comparatively few cases, where the river-bed hat becomi 
obstructed or tortuous and where the river itself is of moderate siae 


rfvara mag 
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Where these conditions do not exist 'igriculiural science can auggesi 
no practical remedv All that can be done is to maintain a careful 
watch over the tracts likely to l>c so affected, end to adjust the revenue 
demand to circumstances If the demand imposed in icars of 
prosperity is collected in bad times, the owners and cultivators 
become impoverished and arc unable to resume cultivation when thi 
seasons change if ilie demand is vanetl in accordance with the 


'tJTSfW 


producuvity of the land, the recovery is often rapid and the land mai 
afford a valuable resource in times of drought when the uplands art 
too dry for cultivation The need for watchfulncsa in such casern is 
well known to expenenced revenue officers, and the organization for 
secunng early information of injurv has recently been perfected 
Similar in nature to the lowlands are those iraas which have been 
swamped b\ ezcesoive supply of canal water. Where the level of a 
canal is high and the subso^! retentive, or there is an impervioos 
stratum of soil near the surface of the ground and mnning under the 
canal, the land in the immediate vianity tends to beebme twaaspy , 
and even where swamps do not actnally form the rapid evaporahoii 
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from the hurtaLC, amf tiic conbiant upward movement of water from 
the excessive supply so near the surface, tend to bring up all the 
soluble salts and accumulate them at the surface, thus giving rise to 
the formation known as reh The danger of over-saturation is 
fully recognized b> the othcers of the Irrigation Department, and 
most of the affected tracts have been relieved b> drainage works, 
which are known to be an effectual remedy The remainder of this 
note refers not to the river valleys nor to the over-saturated areas, 
but to the land wliicn is rendered barren by other causes 

It mav be estimated that the upland barren lands extend to about 
two million acres , they are to be found mainly in the countn between 
the Jumna and the Ganges and between the Ganges and the Gogra 
Iwf) pariicular tracts mav be deliiicd in which the barren area torms 
ail exceplionaliv large proportion of the total Ihe first of these 
extchvls from \ligarh to Allahabad, including the districts of Aligarh, 

J tall, Main[mri, harrukhabad, Kidwah, Cawnpore, hatehpur, ami 
Allahabad, tnc proportion reaLlung a maximuin in Mauipun Ihe 
second tract extends from liardoi to Azamgarh, and includes the 
disincis of Harden Lucknow, Unao, SuUanpur, Partabgarh, \zanigarh, 
and the north of |aunpur 

I he barren land m these tracts is not continuous , it occurs in 
patches, vaning in si/e from a few sv^uare vards to a s.juare mile or 
more, and its disinbulion is most irregular 1 o the eve il presents 
one or other of two ivpical forms, which however are not opposed 
hill are the extremes of a continuous senes The first form is usually 
siiukeii of as Mjar,* and shows in drv weather an exUemeU hard 
compact surface of a colour varying from light to dark grev here and 
there mav he seen a single babul or a stunted mm tree, but as a rule 
the vegetation is limited to scanty grass, usually oi the typical usar 
grass " (Sporobolus arabicus, Boiss )f other grasses of a some- 
what better type are occasionally found, though not in sufficient 
abundance to afford grazing of much value During the rainy season 
the hind lakes a much darker colour, due to the moisture in the surface 

* Ihe words r«A, kallar, etc, are occasior.alty used somewhat 

loosety m the literature on the subiect In this note I have used ihe term 
" usar *' in the general sense to denote all barren land other than the 
clBs«es which have been excluded in the preceding paragraphs The term 
** rth " IS limited to the alkaline efflorescence Beht or rthdla mean land 
bearing reh , hollar is applied by some to unefflorescent utar, but more 
properly to eroded land 

t hurmerly called SpOrOboluS pallldUS, Benih, 
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soil after heavy rain the water stind^ on the ^niface, being unable 
to soak into the soil, while tiic wet surface la)er become* ao ili|iper> 
that It i«i difficult to inamtatn a foothijld Duriitf this aeatem the 
c'larse grasses spring up rapidU and are used for graslng , bat ther 
die down very quickh u. Octobei or earlier if September Is drv» and 
though the cattle are turned on* on the land daring the rest of the year, 
the graungta of the poorest deK<n])tion 

In the second torm the ljin<l m the drv season ts covered, more 
or less irregularly, wrh a * rnv ut uhi^e siiis winch m the worst place* 
mav extend U) a dcp'.t ( f s^im. inch n Vegetation i* similar in kind 
to that seen on ilie ^ r. i hut if sti * ijcr and is absent where 
the eflorcsccMce h ib fi .f ' I>ii .air ilte rains the salts emireW 

(iisippecr, and llie surlan ni ’o# ish' is hceii to bt itnilar to ’hat of 
iht Ill’ll form 

lilt inirkfd ex.trpa t* uii*fsof the barren lands ^non atirac ed 
nlfai.b' Mieniiii.i i \ \ tnru" i.ivestiganons have from lime to time 
been srt on ‘ loi It wi . In* coii^trncnt to give in this pl.icc a brief 
acLuuMl oi th^ mort irn^xjriant iiiLiauirc on the subject 



CJiAJ^EK TI. 


T/«e lAterature of the Subfert, 

I lie earliest dibcussion of the barren hinds which I have been able 
to discu/er ib contained in Sieeman 6 journal of his lour through 
Oulih, published m 1^5^, liut written eight or nine >cars ':arlic»' He 
describes the usar ji ains of South Ou.Ui, offers a ilv ^rv which in 
csseiiiiais is not ur from being 1.1 accordance with the views that 
now find acceptance, and gives an account of ilie methotls of reclama- 
tion that were jjrartised b) the people '1 he next important step* m 
the invest igaiK’ii of the subject arc detailed in ilie “ Correspondence 
relating to the deienoration of lands from the presence in the soil of 
rfk, which was publislied in 1864 as No XLll of the SeUr/ioniM from 
the Records of the Government of India This correspondence deals 
with the deienoration of certam villages lying along the Western 
Jumna Canal, and it shows clear I> that while the canal was not 
responsible for ilie presence of injurious salts m the affected tracts, ns 
construction ard the neglect of the necessary drainage works had led 
to tlic accumulation of ihc salts at tlie surface in such quantities as to 
render LUtiiviiion impossib'e Tlie correspondence iherctore deals 
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The UtillMtioa of tht Chapter II. 

directly with the results of canal over-saturation, bat indirectly it con- 
tains valuable matenals for the general study of the formation of alkali. 

No record of investigations dunng the next ten \ear8 has come to 
mv noiitfe, but in the early seventies, when the districts of the Central 
Doab i\crc under settlement, the question naturally came into promi- 
nence, and a set of enquiries on the subject was circulated to revenue 
ofliceis The replies were issued in 1874 with a note by Mr (now 
Elr Edward) Buok, and minutes by the Members of the Board of 
I^venue 1 cannot find that any immediate action was taken as the 
results of these enquiries beyond the formation of a plantation at 
Pardil Nagar in Aligarh and some silting experiments which were 
carried out by the Imgalinn Department , but the subject was re- 
opened in 1876 when a planter complained that Ins lands had been 
injured b) the mismanagement of canal irrigation A committee was 
then appointed to examine the whole question, and as the result of 
ihcir enquiries a scheme of experimental work was drawn up to be 
earned out miinh b\ the newU -formed Agricultural Dcpirtmcnt, and 
to include .irboncuUure, surface and subsoil drainage, flushing, manur- 
ing. and the growth of spetul crops The discussions of this com- 
miitce led to no conclushm on questions of theory , but it is worthy of 
note that the thcor> of alkali slated b> Mr H B Medlioott, then Su- 
perintendent of the Geological Survey and one of the members of the 
committee, is that which now commands unncrsal acce(>tance 

The scheme prepared b) the committee was earned out with 
some occasional breadies of continuity and is now completed. The 
work done and the results obtained will be detailed further on , but 
It may be pointed out in this place that the vtluc of the work would 
have been greatly increased if anahscs fiad been made of the soil 
of the plots on which the experiments were made, if such analjses 
were made there is now no record of them, and it is thus sometimes 
difficult to form an accurate opin'on of the results, or to appl) them 
to other land intended to be reclaimed This defect was pointed out 
in j>aragraph 78 of Dr Voelokor’s Report on Indian Agrnulture^ and 
as one result of his enquiries, an Agricultural Chemist (Dr J W. 
Leather) was brought on the staff of the Imperial Department and 
Ills B*rvice« made available for these investigations 

Some results of Dr Leather’s chemical inve-iigations have been 
published in The Agruultmral Ledger (Nos is and 13 of 1893 
Nos 7 and 13 of 1897), but no detailed account of the agnculinral 
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work of the last twsnty years has been prepatod* tlHi aitbjoct bdiif 
noticed at greater or less length in the sBOttal sapasss of Da|MLrt> 
me^t The details given in these reports and siidh otiittr inlarmatlop 
as was on record have now been brought together « hm Ibsy nay con- 
veniently be prefaced bv a brief account of what la known fegnrdlBig 
the accumulation of alkali at the suxiaoe of the aoiU Aa alnady 
indicated, the mam theory was clearly stated by Mr, Modllotlt; the 
earliest suggesitons for the chemical treatment of alkali wore made by 
Dr Browo and by Or Romanie, the Chemical Examtner of Banna# 
while Brown and Center drit a^ivocatecl srstemstic tillage and the use 
of orgami man ire^ C^nici. B |ia)jer ts pruited tn the Dictionary of 
Lcoiioiuic iVoducu ."iil'-kC juentf. *)t. liiuiied namber of suentiftc 
ineti in the counU) npp ar i<> have turned their energies in other 
direc Lions, and the un r inveHtt^tAiiOn^ on the subject have for the 
inoai jtir* bung the work of Professor E W Hsigard and his collea- 
gues on the suf! oi the Cau/orma ^x^rtmtni t/a/ton , it is unneces- 
sary tor my present purpose to give references to the original papors, 
as the subjc' t is clearl) explained in the last chapter of ProfiMOr 
Warington'B *' Lteturu s* iom* of ike PAyxual Properties of 6#jfi " 
(^Clarendon Press, /pou), and in a summary of the wprk in California 
pnnted as BulUtim No uS of the Calif ornian expsnmem/al ststtom, 
for copies of which 1 am indebted to ProlbiSOf Hilghfd. Some of 
Professor Hllgard's papers have been reviewed in Tke Agricultural 
Ledger (see No i of iby6 and No. 4 of 1901) 




CUAPTKK HI. 

The Accumfslaiion and Mavrmenis of Balta in thm Boil and 
their Bffeeto on VegeUsHon. 

The results of saeniific invesiigaiion may be shortly tu mro ar i ied 
as follows Practically all soils contain the materials which go to I 
form the salu known collectively as rsk or alkali Ihe principal 
base of these salts is soda, which is combined with chlonne or 
with sulphuric or carbonic aad, forming sodium chlondc (common 
salt), sodium sulphate, or sodium carDonate. A certain amomit of 
some of these salts is to be found in the soil at any given moment, 
but this amonnt does not by any means repretent Ihe total of salts 
which can be produced Most soOs conUtn a coctidcrmble propor- 
tion of complex sihcatea, of which soda is a usual ingredient. These 
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silicates are in their original forms insoluble in water or weak acids ; 
but they slowly decompose b> the weathering action of sun, air, water, 
and carbonic acid, into simpler substances, including soda salts 
soluble m water. There is thus a continuous addition to the soil of 
soluble soda salts , and if no natural means existed for the removal of 
these sails, they might in time so far increase as to render the land 
unfii for cultivation. 

In ordinary culturable soils these salts are removed by drainage * 
They are exlremel) soluble in water, and as the rain water soaks 
through the soil, it washes the salts out and carries them in solution 
until they eventually reach the sea Thus there is, in the case of 
ordmar) soils, no accumulation of these <«alts, which are removed, 
roughl) speaking, as frtSt as they arc formed If, however, the soil is 
so constituted that water cannot drain through it because either (i) 
an impermeable la\er uncleilies a porous soil, or (^ 2 ) the teviuic ol 
the soil is such as itself to form an obstacle to percolaiion, or 
ihc water in the subsoil stands high, no means exist for the escape of 
the salts and thc> must accumulate in the soil 

In such cases the vertical distribution of salts in the soil depends 
mainh on the climate When ram falls it dissohes all the s ills at 
the surface, and carries them downwards as far as it is able to pene- 
trate , but in diy weather water is cvapoiatcd fiom the surface and 
ils place supplied b> water from below winch is brought up b) 
cnpillar) attraction, so that there is a stream of water flowing from 
below towards the surface 1 his stream carries with it all the salts 
which It has dissolved on its downward or upward journe}, and brings 
them neax to the surficc Wfhen it evaporates it deposits them at 
the surface Ihe question then wliethcr in such undrained soils 
salts will accumulate at a particular level, or will be distributed more 
or less eienh througn the mass, dei>ends firsih on the nature of the 
c'lmnte , v^herc an island climate prevails, that is where there is 
moderate heal broken b) frequent showers, there will not be an) 
great accumulation of salts at an) par'icular level , but in a continental 
climate with gi eat heat and e ther scant) rainfall or rainfall which 
though heav> is confined to a short portion of the )ear, the salts 


• Muttra and parts of adjoining districts arc interesting in this con- 
mction The soil is porous and there is no uxar, but apparently the 
drainage has not a free escape, and in man) places the weibwater con- 
tains svda sails in solution to an extent that entire!) prevents its use for 
irrigation 
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will have time to come to the surface, which will be richer m them 
than the lower layers 

Climate then is one controlling factor ; but the rate of accumnU- 
t^on of the salts is affected to a verr imporunt extent by the condition 
uf the surface of the soil and b> tl.e sise of its partfcles, aa (Kewr affect ; 3 t 
(he rate of evaporation Evafi^iraium is greatest from a bare and I 
hard soil, and the rate can be reduced eftlter by nainlaining vegetation 
at the surface or by keeping the top laver of soil m a condition of good j 

tillage Ihe size and (Mikmir of the paiticics of the sotl determine 
the rate of ca{Mt'arY i.i ^eioent h. n s.^ndv simI. with coarse particles 
looieli pA* led., Vinu* I'l .St til the •nrJa«i or.'y very slowlv , but in < 
c ompici cia\ Nods in^ rac of . .a it< much more rapid, and 

water comes fice ^ lo tl>< s' lot I Ik UUil ev t^ioration fiom such 
surfa^is ii consi ju at nol the a nounl of saiL^ brout^ht 

lu the >iiif iC mil'll lit f tend < •/ tm / on the amouru of evupois- 

hon p IS clear O.^it the hard i.oinpact cUi s wtlJi bare suilicewil), 
aciumu'dtc most 6 tils 

It I** a riia't' r of i ominon knnu.cdgc that an) conti lerable proper- , an aeseinn* 
nun uf soiL ^alts .s injurious tir iaia! to plant life ii seems that the 
iniun iS due maiii!> to the li cli d ee of conceuitatiuri uf the salt ! starirM^iM 

1 PIMIM 

Sidutioii winch IS in cont.ict mill the roois and ex'racts ihc moiiiure 
fiom the pi lilt instead of uKliiig to its sui»,»I) the plant is thus starved, 

'ihc qucbiion hab noi appireiui) been Culi> studied in (his cuunui | 

'Ihc pert.eiiuge oi salts whuh ensures bierdily varies according | 
to the nature of the plant Professor Hilgard's RulUhn No /^, I 
ahcadi quoted, pivca the fol'iuwing fic^i asceruincd in the Cali-' 
fomm suiioiis The percent ige g-vt n is for ihc tirbi four feet of toil i 

Bari# i faiic'l to grow where the total salt- were o J03 per cent, 
but gave a fuu crop wliere thc> were o 159 per acre (half of which DWa vgii 
was carbonate) Uheai is rather more sensitive maize fails on jySi 

slightly alkaline land , but certain so>ghurns do well on mild white , ■aBamwa 
•I'kAli fi , not containing much canonaie) a near relative of 
EleuSine COracana, Gaertn , tour mtnJwa> was most successful 
on land containing 0075 per cent of alkali, and Penoiaetum 
typhoidcum, , (our ba/ra ! succcc ied on laud containing o 056 \ 
of alkali. Lfgumtff SiE were found more. sensiuve to carbonate, while , 
fairl) iolcr*nt uf other sails lucerne docs best of this order if it! 
gets a good Sian The Ag^nu Jural Ledger No 4 of tgoi,\ 
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Dr. Loather 8 results in this country are given in AgrtcuUural 
gir No, /j of In pot expenments he found that germination of 

ordinary crops \ias possible at least up to o 4 per cent, of carbonate 
and to I'o per cent of sulphate and chloride In aftergrowth o'a of 
carbonate f^as harmful, uhile o 4 was generally fatal The results 
With chloride were not uniform sulphate was less harmful than either 
carbonate or chloride The Leguminous plants gram, (Cicer 
arietinum> Ltfin ) peas, and arhar, (Cajanus mdicus» Spreng ) 
suffered most Of the cereals, maize was least affected ~a result which 
may possibly be attributed to the difference of season. Analisis of 
samples taken from cultivated fields showed that wheat grew well in 
the presence of o 137 of carbonate, but was destro>ed by o 2 percent 

On the whole the following conclusions may be drawn — 

(a) Carbonate is most harmful and sulphate least harmful 
(^) Legumes aie more affected than ccreaU. 

(f) A proportion ol o 2 per Lent ol carbonate in the soil around 
the roots is fatal to cereals 

The reasons wh\ carbonate i** more injurious than the other salts 
are slated to be (i) its gieater conosne effect on the bark of the 
plant and (2) its action in puddling ” the soil and rendering it 
difficult of tillage 


CHAPTER ir. 

The Nature of the Usar Soila tn these Provinces. 
lUTDRB OP , Clamfication — Before applying the results of the invesiigations 

GufMoatimi described in the last chapter to the barren lands of these Pro\mces, 
^SenugStf ' be well to give a somewhat fuller description of iheir physical 

•aiiprsMni 1 chemical character lilies to su[)plcment what has alreadv been said 

regarding their general appeirancc The barren uplands have, it will 
be remembered, been divided into two classes, according to the 
presence or absence of alkali efflorescence , but this classification 
is made for descriptive purposes only. Efflorescence depends on the 
quantity of salts at the surface of the soil, and this quantity 
niffers from plot to plot, so that the barren lands should rather 
be regard^ as arranged in a series according to the amount of soda 
salts which they contain, an amount which on the one hand may 
reach or exceed 3 per cent« in the first six inches of soil, or which on 
the other hand may not be more than is consistent with thriMng 
vegetation, A more practical prelimmarj classification would there- 
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fore depend on the total amount of mIui within roach of the aorfaoe 
(the method foMowcd by Hil^rd m Cmhf^rmia) The $ftt clan 
would then consist of sotls where the total amount of aaltt ia not 
excessive and consequently reciamation can he effected by altefing 
the dtstnbution of the Mi*s. or in popular phrase ** keeping the esits 
down *’ The second class would include those soils where the amount 
of salts IS so great that the removal of some ponioni or their conver* 
Sion to a less noxious form, u a necessar> preliminary. 

Phyutai charnritt In all cases the barren lands are found to l 
have one leadifijr ciut'a* tenstii -th< im^iermeabllity of the soil for aj 
varying depth below the U\si few inches Examination of the subsoil^ 
by means of pits shows that the Mpper la)er consists of extremely *> 
fine clay (using this term m t*ie pi)|Ht!ar and nat tin' cliemical sense), | 
with practically no tiisure«i « xcept where ants or worms have est'ib- 1 
lished therubclves animal life however is not found wh^'re the su/fsce 
lb >crv alkaline I he depth uf this la;er of clay vanes from as liule 
as half a metre to three metres (in ca^es where the pit has been sunk 
so deep) bc'ow the lji)er of cUi la usually found a coarser material* 
often ot a )cl'oviish colour Ihe elm is for al practical purposes 
impermeable by water, while the coarser U}tr is more or less porous 
7 he form of impure caicium carbonate known as kankar " (nodular 
limestone) is generalU, but not universally* found in the layer of clay 
at varying depths and in varying amount someiimes these are merely 
small scattered nodules, while in other places the formation is so thick 
and continuous as to practically form a rock , it is from ihe latter 
formation that IS derived the ‘‘block kankar'* which is used for: 
pitching bridge piers and embankments Ihe depth to which kankar 
may be formed is not known The professional Aunfar-diggers do 
not as a rule look for it below four feet,^the length of the teei or iron 
sounding rod which ihe\ use I have found it with a similar rod as 
deep as two metres whne exj»osed sections on river banks in some 
cases show success vl laiers of the same formation , and records of 
deep borings show that kankar reefs axe met with at intervals through* 
out the alluvium 

The impermeability of a hard usar may be illustrated by the foi- 
lowii.g note of observations made at the Juhi reserve A plot of land , 
was covered by a thatch in Jane nyyo, and surface flow on to it was’ 
prevented by a border of sheet iron sunk two inches deep This plot 
remained covered tdl August 30th, 1901 During August there had 
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been very heavy ram and the whole surface of the usar was water- 
logged. Inside the enclosure the ground was hard and dr> and 
almost impossible to dig down to about lo inches there was no 
trace of moisture at a foot from the edge of the enclosure Outside 
the enclosure the ground was soaked to xi or 12 inches below 
that It wa*? drv and crumbly or in six weeks of heavv rain percola- 
tion had reached downward only to the bottom of the grass roots 
The following notes of a continuous series of observations on 
barren land made between November 1899 and January 1900 during 
a tour in Cawnpore, Fatehpur, and Allahabad may serve to illustrate 
the foregoing remarks as to the phvsical condiiions which are found 
in such cases Faiily complete records were made of 54 trial pits 
which were sunk one metre or more, except where a hard reef of 
Riinkar was found at .a lessir depth , of these, 2h jais were roughly 
Classed as being m soil obviously alkali and 28 in other soils, the 
presence of alkali being dc lermined roughl) bv the c>e and the taste. 
Of the 20 pus m alkali land, tin surface was here of all veireta- 
lion in eighteen cases, while in eight there were scant) tufts of 
withered usar grass In no case was vegetation copious 

Traces ot insect lile (ants, worms, wbne-ants etc ) were entirely 
absent in tifteen cases and \\ere very scant) in eight The facts weie 
not noted in three cases In no case w'as insect lite copious 

In all cases the subsoil was a very compact clav , in onlv four 
cases was it (airlv dry , while in nineteen cases it was distinctly 
moist, though no ram tell during the tour, and iht surface soil was 
in ever) case dry 

In nineieen cases the preset ce of a Ai/;iXar stratum y\as sought up 
lo two metres the ordinary sounding roii being used when a reef w.as 
nut found in the pit In thirteen cases a reef was found in the first 
metre, in five cases in the second metre, and only in one case was 
no reef found 

Scattered nodules of limestone, known locally as bajtt^ ’ were 
found in the clay of the first metre in tlic majoiity of cases, but were 
by no means always present. 

The dsainage facilities were tested in thirteen cases where water 
was available In eleven cases no percolation wnatever could be 
dticcied, while in the other two the c!a) was ver) slightly perviou? 
lu both these ca^s the pus were close to a high level canal, and ihe 
water leycl in the soil was high, the water in adjacent wells standing 
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only from six to ei|tht feet helnw the curb, they were therefore 
not strictly com pars ble with the rest of the senes fan this respect. 

Jhe 38 pits in land not obviously alkali had the following 
features — 

Traces of M grass (Cynodon DactflM^ Pm ) were present I 
at the surface of five, inferior {trasses (chietly SptmbOltlB AimbicUSi 
Baiss ) m fourteen, while nine were quite bate 

Traces of insert life were copious thii teen, scanty In twelve, and 
absent in one cusc < n't In rwo casen ohservatnm was not made 

Tliesiihsni '•is 11. i!m ' • all ^ ki 1 ^imilir in texture to (hat of . 
the I ii u ! r r It bad, uhile in eight I 

case® ii was somewlui ciit-r ' 

A'i"k.tr r.cfs v< t *'hl 'nwii to two nirtrch ^ixtt^en of the I 
pits, in twelve of ihi'i rcit 'ere found (in the first nriMre in seven * 

Ciscs and in ihr second .n liv< ) while iii four no Oicurred * 



Ba/n was occ .isioti tiK bu* not in iversally, scattered througl the soil I 
Dmiugc fiviiitos were icsud in 11 pits in ughi liie subsoil | 
W.IS qu te tm,*rrv 1011s, m two it was slightli pervions, dnd in one only ' 
was It d'Siiiuih perviC'is I 

Chtmi ill chill at ter — Ii lias already been remarked ihat the soda | 
salts lire the distinctive < haricteristics of alkali land 1 he following . 
anahses* ire reproduced as 1 liisiraiinK the cheinual composinoii | 



• In <<rler to mikt ilie rxact me aninii of rhe«o anal\'es clear to the I 
KCienlific reader, I r< prodacc the following i. ole which shows Or. Leathers 1 
method ot — | 

" loo griminfs of ihc air dr\ sod is sh iken up for about 15 minutes ' 
wilh 5<k) cubic cepiemetrt ol d's'iPrd w I'er The muddy liquid is then | 
poured into a bciktr and allowed 10 settle for i to 1 minute, md then 
about t ot ihr niudiv Matci pound into a serond beaker The residue 
in the first beaker is stirred ind poured on the filter, and the muddy 
water in ti e second beaker is then poured on the filler 

" The liquid p issing through the filter 19 at first muddy, and ao long 
as It runs m'iddv ihe filtrate must be poured back on the filler In the 
case of most sous the filtrate runs clear in a few minutes, but some wsar 
soils require as much as three or four days The soil itself forms the 
fi ter bed 

*■ 1 he filter is made with a funnel in which is placed a flat porcelain 
perfofsted disc, on which rc'ts a cirde of cotton cloth somewhat wider 
than the disc 1 o the funnel is attached a narrow glass tube about eight 
feet long *’ 

I may add that this met'iod is unsuiMble in the hot, dry weather of 
the plains as during 3 or 4 days the concentration of the filtrate is mate- 1 
rially altered bv evaporation I have obtained satisfactory results with a j 
pressure Chambcrland filter, provided due care is taken to wash aikf dry I 
the filter between each analysis 
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of our barren lands. They were made by Dr. J W. Leather, Agrt~ 
cultural Chemist to the Government of India . — 
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Origin — ^uch beiiv the barrnt landi, ihe 

theorr already <iUti..1 ina^ be iitpliLd to them at follows — 

In the first p'acv. the climate tt obviously aclaptcii to secure Ote 
maximum surf ue accumulation of sails The heivy rainfall is coit- ' 
fined to aboi l three months, and on Icsc* Und mo * ot u (.tiher soaks 
into ihr ground oi lies on the surface iH’r.ng the end of Scpicml>cr 
and the \^hoIe of Octobrr the he it of the sun is very great, and dur- 
ing the re«t of the cold weather the heat is at any rate sufficient to 
maintain a brisk rate (d e\ jporatiuii < rbserv.it loiis of the sou temper- 
ature are wanting, bu* the rate of evapor.»iion is a fact that cannot lie 
disputed 

In this climate then the only chancr of washing out the salts as 
formed is that the soil should be porous , but any one can satisfy 
himscd by a f»-w '•miple cxiH.niDcnts that there is in real luar no |»cr- 
colation whatever iii the ordinary sense of itic term. The water lies 
on the suffice and graduulh soaks d(<wn lo an extent that depends 
on the niturc of the season or here ana there finds crevices into 
which It can pcrco'ate, but it practically never gets so far as to escape 
into the drainage system of the country Thus to much of the rain- 
fall as has been absorbed is retained comparatively near the surface, 
anil IS read) to be evaporated as soon as the rams come to an 



end 

Again, when the season of evaporation begmt, everything tends 
to its acceleration The vegetation is either scanty or soon diet 
down, or if it u m ani quanutj is gnsed by Urn cattle, and the 
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surface is left bare to the action of the sun. Again, the texture of the 
soil IS specially adapted to further evaporation. Thus the existing 
! uiar soils are in every way fitted to secure a maximum accumulation 
of sa'ts at the surface * 

The Irregularity of the surface distribution of the alkali has always 
attracted attention. It may perhaps be explained as in the main 
the result of two causes — (a) difference in the original alluvial depo- 
I sits, and (3) the annually recurring strugi^Ie of the vegetation It is 
I of course impossible to ascertain the conditions under which an) par* 
ticular tract of barren land was formed during the original disposition 
of the gAngetic alluvium , but it m.i) be conjectured that at an earlier 
period, before the depression of the deltaic region (I’lJc page 
Manual of the Geology of India ^ iSg'i"), the m iin ri\Lrs did not 
flow in their present deep valle\b, but the Abater had much freer scope 
to travel over the surface of the plain accidental surface 

irregularities would then have an important effect in determining 
the flow anti the deposit of sill. It, for instance, pools or back- 
waters formed where the water, having alread\ deposited the coarser 
particles of its buithcn, became more or less stagnant and )ielded up 
onl\ the finest sill which remained, the conditions would be present 
for ihe deposit of the \crv compact “dais ’ which form the bulk of 
the barren lands The quantity of soda salts in these would depend 
on the proportion of silicates containing soda, which again would 
\ary according to the origin of the sill, the relati\e influence of 
different tributary streams \aT)ing at different seasons or in different 
^ea^s If ag.iin these pools or backwaters dried up in the seasons 
of least flow', whatever soda salts they carried in solution would be 
added to the soil, and being highl) soluble would be carried into it 
at the next wetting and not w'ashed off the surface. 

It seems probable that the cla\s w'ere formed in something like 
this manner, and that their composition would >ary greatli according 

• It IS important to bear in mind the distinction between percolation 
and capillary motion Water percolates downwards when the particles 
of soifare not closely packed but leave free passages , when the particles 
are closely packed percolation is retarded or prevented. Capillary motion 
of water on the other hand takes place upwards or downwards so as to 
tend to dqualizc the moialure in various parts of the mass, and its rate de- 
pends mainly on the closeness of the particles and on the difference of 
tnoislure content between the different layers '1 hus when percolation is 
impossible, water can at most penetrate down until the lower lB3rcrs are as 
wet as the Mpper , that it to say the upper soil cannot be drained. 
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to the source of the deposit Once deposited the gtadaal weathering | 
of the silicates and the nature of the climate wonUJ bring the salts 
to the surface whenever the laver of clay was so thick and coherent 
as to prevent natural drainage. XU! 

The second cause attecUng the surface distiibatien has been de» 
scribed as the annually recarnng struggle of eegeietion. During the 
rainj season most alkali p'ofa are covered with some eort of 
vegeution. Aa soon as dry hot weather acta In evaponatkm 
brings the salt up. .itH this tends to dettory the plants ; but at 
the same timr d,' of h* plants itself checks evapora- 

tion from ihe surfa i>ul thus t« nvii to Letp the salt down The 
vegetation m a} therrfiirc be re 'mdiHi is straggling with the alkali, 
and small differences in conditions msy srcumnlale so at to 

produce a marVi'd result Indeed one of the chief lessons of the | 
LXpeTiment il work co be denciihed later on is the importance of j 
guiug iht M^ct 4 t>< n c\t 7 } assistance in lU struggle, this being, for | 
iH'^unce, ihc ohiei i of the prevention of close grazing There ap> ""yies a" * 
]ti irs lio>»ev 1 to be room for more detailed studv of the local ■ 

(jilTcrciiC< s I <li iiribuiion I 

Rf^Uma/ion -^Inrnmg from these theoretical discussions to ^ gui 
the practical i.juestion uf rendenn!^ the land fit for cultivatio'i, we may 
lake It as established that the primary defect is mechanical, the texture 
of the soil so close ihax water cannot dram through and that air 

cannot crcuiate It is true iliat these meclunical conditions also lead 
111 certain cases to the surface accumulation ot soda salts to an extent 
that of iise.f is sufficient to ensure sten'ity , but this accumulation is 
the consequence of the tenure, which must, ilierefore, be regarded at 
the prioian evil 

The remedies indicated by general considerations for the two | 
cWsscs of utjrj given at the beginning of this chapter are as follosra 
For the fi’^t class it will be sufficient to improve the texture of the 
surface and as deep down as possible this will allow the water 
to ukc the sails funlier down , will lessen evaporauon and so hinder 
their rise , and will ahow air to circulate and thus enable some son 
of vegeution to grow winch will furtbei reduce evaporauon and also 
*cad to funher improvement oi tlie icxiure- 

Where, however, the toul quantity of aalu is excessive, , fa the I 
second class of MMrj, the first step must be the removal of the super- j 
fluous salts, either from the surface or by under-drainage, or their | 
conversion by chemical means to some less noxious form ; and ' 
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when tht soil has thus been raised to the first class the treatment indi- 
cated above may be applied. 

Af^ncultural science indicates various methods of improving de- 
fective texture the principal arc subsoil drainage, deep tillage 
addition of bulky organic matter (either manures or green crops 
ploughed in), soil mixing, liming, and burning. From the account 
to be given in the next chapter it will be seen that deep tillage, com- 
bined with the addition of bulkv organic matter, has given satisfac- 
tory results , that subsoil drainage has been condemned as unsuit- 
ablo, though not to my mind on sullicient grounds , and that soil- 
mixing, liming, and burning have not been fullv tried Burning is 
not ordinarily a desirable method of reclamation, though 1 intend to 
give.il a Inal , and cost of carnage will usualh prevent mixing on a 
large scale , but liming seems practicable, and it is a little strange 
that u has not been tried more exlensiveU Expcrinicntb in this 
direction have latch been started 


cn \ vTKii r. 

CiUtivation of Ct*ar. 

IfiifigifiJus mtthods — Reclamation of u^ar lands is not un- 
known to the cuUivilors in places where the pressure on iIil sml is 
great Sleeman has rttordid the opinion on this suhjj cl which 
prevailcil in Soivli (')iidh iilu vear*- ago When passing from Pandh- 
gaih to Rat Ilarcli he writes — 

‘ The jicopU s\> that usar to be reclaimed has to be floodeil 
for two or ihrct scabons lo tmbinkinenls ibon wc 11 wiiered, in.inu 
red and ploughed AM but ihc \rr\ worst usur w'lll thus give loltr- 
ablc crops " ^Itemafi s “ J'ouf through Oudh*' Volume 7, page 
(ieSjeS’ edition). 

Ami wlicn passing through Uiiao he wrote “ Some people said 
the worst of the usar could be cultivated , others denied it All 
agned that anv but the worst could be reclaimed In flooding for two 
or three vears, cross-ploughiiig. manuring, and irrigating All the 
sod IS jiable to become usar if neglected or left fallow for a few 
vtars Ccriaiiih usar prevails near the high roads where the peas- 
anin are exposed to Uic rapaeitv of the king’s troops , and ihib tends 
in confirm the notion that ullage is necessary in certain boils to clieck 
the teiidcncv of sails to superabundance*’ SUeman s “ lour 
through OuJhj' Volume I ^ page ^77 

A description of an indigenous method of reclamation is to be 
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frnind in paragfraph x8 of Mr d. fl» Rdkfd St^hmmi ufor! m ; 

Azjmctrh^^ district where the pressesre oa the <Oil it nocoriootb ; 
«‘xcesiivc The method coniifts In retaining the rain water hj em- i 
bankmentt and growing? rice whi^c the land is under water . it it 
applicable only to the better kinds of arer, and itt application it 
limited by the scarcity of a iter Mr. D. C. Ballliei C S , tnformi me 
that he has sden moat succesafu! reclamation m this way in Partdb- 
garh district , ^ otes that it is that the part of the utar | 

embanked b#* so ; ■ ^ ' ,s i ,.1 1 ► m surplus rainfaM from higher * 

s I ‘u Til II 1 ii ^u * ii-t** fiiciT'ni I 

In i>tid-4bii imat i ^ r • ii* p'-ove i by ploughing 'nto 
then, the worii*oi.i thiu?i o k'< ti l uiid the prACiice it said to be , 



In i>tid-4bii iniat ^ ^ 
ihcni the worii-oi.i ihiuti o »'• 

cillL/U 'OU'* 

T lie r'tiima*jjn of ba-"-' 
jiucsnon nt thu*-* <-sued b' in. 


t£tlS!83r 


1 lie T> Ci inia'i >n of ba’"-' n ro 1 t(>rmed the tub)ort of the fif'b R*al«inaiioa 

(lucsnon nt tho*>( ^‘•sued tn. BoarJ of Ktvrnut in smU asvar 

i ^ attanipiad4 

from ih pr.nlrd fi’^ciion of ’•ephes it aopcxrs that instinc»*s of 
rcL. imitKin huuMi in mam ihstri' s, bm that rerhmalion on a 1 
larg'' s( ill liul not lice n atit mpti d t )ii ihc vmo’ it is c Icair that 
the ioiprov< mem cfT ctoil bv nai e tiKtnods has been 1 milcd to < 
bmai' fiat' he» ot the better kih Is oi usar, and that reclama'ion on i 
largt s 1 c has ml \pp«‘ared sufTicicntlT attractive at an investment | 
to lindowners who could comm ind the ncccssa’V capital | 

An mportam s<c'iOn of th experiment'* iirfcd out under the aicLAHA- 
Nth ‘ oniin.ict ^ scheme direited tos^ards pri paring ihe soil for BXP^I- 
profitibie cu tivanon b> (i) removal of (t) drainigCp (3) silt- uNDEj^i^ 
ing, (4) deep culiivation, mannnrig and p' )iii;hmg in green crops • 

Rtmoihil of ialii — This was tried in the A«ia estate. 'Ihe Bytyrai 
salts on the surface were scraped off before the rainv tcatuii, and in 
the following vear tht qinnlitv of salts was found to be decidedly 
less but the suhse(]acni histon of this plot cannot be aacertained, 
and 11 IS not known whether it w'as ever cultivated As indicated at 
the close of the last chapter, ibis treatment, while not Itktlv to resuit 
in reclamation unless supplemented bv improvement of texture, may 
turn oat to be a valuable preliminary process for rth land, and 
the most economical and effective methods a ill be determined 
Departmental Report for Appendix Z?. 

Surface drainage — ^Two experiments were condneted at Awa ByswAMt 
on the effects of surface drainage In one plot the land was Ihfown < 
into ndges and furrons, the funows being ic feet apart and the ridges 
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one foot in height at the top of the slope In the second plot surface 
drains were dug six feet apart. Departmnial Repisrtfor i88chSi^ 
Appendix D. 

Mp. Wilson wrote in i88i — 

It was hoped that the ram would wash the salt out of the ridges 
into the furrows and channels There certainly appears to be more 
reh in the furrows than in the ridges, but the latter are not >et clean 
enough for cultivation Indigo and peas were sOwn on the ridges 
during the rams a few seeds ^rminated, but the plants died before 
they were six inches high The ridges were then manured wheat 
and barley were sown, but the few plants that appeared very soon 
died " 

These plots are ag.'iin referred to in the report for x88i-8s the 
ridges were sown in both harvests, but most of the seeds failed to 
germinate, and the few plants that came up dried when the\ were onl> 
a few inches high No further reference can he found to this cxjxii- 
ment, which was apparentU abandoned Ihe failure to w'ash the 
salts out of the ridges ma\ be attributed to two conditions which 
arc to be found in all usar — the extreme solubilit\ of the salts, and 
the impcrmeibilitv of the soil Owing to the lirst condition the salts 
are dissolved by the first few drops of rain that fall on them, so that 
most of the salts have already been carried into the surface soil b\ the 
time It IS moistened, that is before the surface flow of water can 
begin That ihis is the case may be verified bv watching the 
effects of a shower on an alkali patch or bi sprinkling it from a 
walcnng-can Once the salts have been earned into the soil, the 
impermeability prevents any large proporuon of them being washed 
into the drains or furrows These coiisiderdlions appear to me to be 
fatal to the success of aii> svsiem of surface drainage Department il 
Report for i88i-82^ Appendix II, pcifa^ruph ly 

Subsoil drainage — lilxt>enmenls with subsoil drainage were made 
at the same lime Pepartmen/nt Report for 1881-82, Appendix II, 
paragraph ip Two inch pipes with collars were laid 20 feet apart 2 
feet 6 inches 10 3 feet deep, and with a slope of 6 inches m 100 feet. 
In the first season the diains silted up during the rains and the land 
showed no improvement The pipes were relaid and the plot flooded 
with canal water whenever it was available Departmental Report for 
1882-83^ A ppendix /, paragraph 12. The surface was dug to a depth of 
one foot and a portion of it was limed Mr Wilson wrote in 1883 — 

"There are signs of the soil having been cleansed to some 
extent, but it is not yet fit for growing ordinary crops. The extreme 
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hardness and impermeabilU3r of utar soil are against the experiment , 
and It is moreover one which could not be conducted on a laxge 
scale, except at a prohibitive cost." 

In the third year the plot was sown partly with rice and partly ! 
with hemp, but both crops failed entirely In the rehi season wheat 
and barley were sown, and though the seed did not germinate at all 
uniformly, a decided improvement was apparent in parts of the plot, 
and some of the plants of wheat matured. Dipartmtniel Reperi fer 
tSdj 84^ Appendix /, paragraph Mr. Wllson wrote ** The eoil 
still contains an exc(a<N of saline matter, and from a pecuniary point 
of view the expert menr is a failure " It was not apparently con- 
tmu cl I 

American experience regards >ubsoil drainage as an alisoluie cure 
for alkali, but the method is considered objectionable, as the drainage 
which removes the alkali removes also a poition of the other soluble 
salts which are required for plant food, and it is r^^garded as a last 
resort when more moderate treatment has failed or is certain to fail 
The method is in accordance with agricultural theory, and I do not 
think It should be condemned on a single experiment lasting onlv for 
three >ears, specially as its ofTect should be determined in combina- 
tion with other methods of improving texture. 1 am therefore repeat- 
ing the experiment on a small scale and on modified lines at the 
(lursikran station In this expenment the drams have worked well 
during the lirst season rough anaUses of samples of ihe drainage 
water showed that they conUincd quantities of soluble salt (almost 
entirely carbonate of soda) varving from 1 gramme to 4 grammes 
l>er lure It will however be premature to draw any conclusions 
for some time ^ 

Sii/tne — Thus It will be seen that the attempts to remove the 
injurious salts, either directly or by means of water, have so far been 
a fadure. The treatment described as m a form of soiUmixing 

which aims, not at removing the salu, but at burning the infected 
soil beneath an accumulation of silt. This treatment was tried at 
Awa and also at other places, the latter experimenu being placed 
under the supervision of irrigation oflicers. 

Mr Wilson describes the Awa expenment as follows — 

'' A plot of land was dug to a depth of three feet and all the 
kankar m it was removed. It was flooded with canal water every 
week when the distnbutarv ne^r it was running Some hemp, 
which was sown in a field of good land in the neighbourhood, was 
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ploughed into part of the plot. A mixture of wheat, barley, and peas 
was sown in half of it and mangold-wurzel in the rest, but no crop 
was obtained After irrigation the plot was covered with saline 
efflorescence " Departmental Feport far 1881^2, Appendix 11 ^ 
paragraph 20 

It will be seen that this was not merely a silting ezpenment, as 
deep tillage and ploughing m were also practised. The further 
hislorj of the plot is not traceable, but the latter experiments show 
that the process of silting requires more than one year The whole 
history of the silting experiments undertaken by the Irrigation Depart- 
ment IS not on record in my library, but the following facts show the 
results of the sjstem 

Three plots in the Itiwah district were treated by flushing and 
deposition of silt, and in i88y Mr HoldernesB wrote of them 
‘‘Iwa of the plots may now be considered to have been fairly 
well reclaimed, the larger of the two having been let at a low rent for 
five }tars to a good tenant, and the third, which has been only 
two years under treatment, is progressing favourabh " Departmental 
Report for i888-8g, paragraph 5. 

A fuller account of the same plots is given in the report 
for the following year Departmental Report for tSSg^gOt 
Appendix C About 40 acies of land in Takran was enclosed 
in 1874 and flooded until a layer of silt, var)ing from three feet to 
four inehcs, had been deposited In subsequent }ears occasional 
flooding appears to have been practised In 1875 the land was 
let for R25 rising to R33-5-4. inclusive of w'ater rale, and it continued 
under cultivation In 1883 an area of 33 acres was fairly produc- 
tive , the rest lav higher, and consequently there was difficult) in 
di'posiLing sill on it In 1889-90 the land was leased for R96, 
including water rate deducting this the net rent of the plot was onl) 
R 18-8-1 The total direct expeiuhlure was R416, but to this should 
be added the value of the water supplied, which is not known 

The second plot at Kandan bridge was similarl) covered with 
si’t , there was some difficulty in letting it, and cultivation carried on 
dcpartmeiitally resulted in financial loss 

A iliird plot at Turaia bridge was taken up in 1889-90 for similar 
treatment, but no account of its progress is to be traced in my records. 

Silting to a moderate depth ma> be regarded as a special form 
of soil-mixing, and its beneficial results will depend largely on the 
coarseness of the silt The drawbacks to this form of mixing are (i) 
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It can be earned out only where the water-enfplj is above the level 
of the land to be reclaimed » (i) n depends on a very plcntifel supply 
of canal water; and (3) the silt must eithei ire of comparatively 
Loarse texture, or it must be deposited in such duantitiet as practi- 
cally to form an entirely new sod on top of the ifxsrr The method 
is therefore of very limited application, it can be carried out by the 
Irrfgatton Department where the levels are tnltablc and where there 
is sufficient water that woaVd otherwise run to wane ; and It could bo 
done by landholders if they are allowed to take the surplus water on 
verj favourable 

a^lh these experiments may be noticed the 
tr'al ol soil mixing' »Ur(cd b\ on' M m\ predecessors at Juhi A 
plot of land was prepar-d for culi.v uion in the usual wa . and one 
half of It treated with 1 dressins; of tlirec ini.hc> of cosrsc sand (ob- 
tained mostly in jiinkmij a well in the reserve) The land was sown 
with various crops and the outturn was distinctly iv ttcr linn that of 
the control plot vvhilo during growth the improvement caust d b) the 
sand was \eiy conspicuous The method is theoretically sound, but 
can in practice be i^rnfiiable only when sand in lujpi uni quantities 
can be obtained near the uiar and whe c carriage can be cheaply 
effected It should also be noticed that the Juhi reserve is not much 
infected with alkali, recent anal>ses showing that chemically there 
is no reason wh\ cultivation should not be successful the defeef of 
lhi« land is in the m< chanical texture Suil-mixing has not )et been 
ine<l on real alkali land in these Provinces 

The cpiimum amount of san ’ is not knowii a dressing of 
one inch depth goes a comparUiV l> little wav, but this (quantity 
would require for an acre as much as 3 630 cubic feci, or the lOii-l of 
about 22^ ordinary two-bullock carls (Such a cart will not carry 
more than about 16 cubic feet) The expense would thus be pro- 
hibitive, except perhaps where carts and bullocks happen to be 
standing idle , and this method of re'tlamalion is not recommended 
Tillaqt and manure —The records of experiment*: with thorough 
cultivation are more complete than those which 1 have rcccntl> dis- 
cussed The Amramau plot in C awnporc may first be considered 
this plot measured 54 acres, and was acquired in i88j For the 
first few vears not much was done bc>ond enclosure to prevent graz- 
ing, but in 1885 cultivation was Bcriou«lv started Some land was 
broken up each )ear. while cattle were kepi on the untouched area, 
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the produce bemfc Bold and the manure utilised for cultivation The 
treatment applied was as follows — In the first year the land was 
embanked to retain the ram water, and was ploughed to a depth of 
five inches. Four ploughings were given between June and Decem- 
ber. The land was then rolled, ploughed, and manured with from 
15 to SI tons (^400 to 600 maunds) of half-rotted cowdung to the 
acre. In June of the secoud year the land was ploughed again and 
sown with a hardy variety of rice If this succeeded, a further dress- 
ing of manure (ico to 150 maunds) was applied in the autumn and 
barley or peas sown. If the rice failed, the first > ear’s treatment was 
repeated. In the third ;ear nee was sown again, and uniformly 
succeeded , it was followed by barley or peas, and these again by 
ordinary khartf crops (maize, juar^ or bajra) After this the land 
was Teased to tenants at about R8 per acre In 1892, when 39 acies 
had been successfully reclaimed, the reser\e was sold for R 2,050 
and the balance sheet stood as follows — 


Capital Account 


Expbmoituri, 


Ji a. p. 


Rbcbifts. 
Sale of live stock 


Puce of land and Sale of live stock 

trees • • • 65 la o 

Enclosure • • 529 o o Value of live stock 

Live stock • . 2,241 3 o transferred . 

Seed . . . 300 13 o 

Buildings • • 1,098 10 o Dead stock transfer- 

implements . • lou 15 o red 

Gain on capital ac- 
count • . . 1,172 5 o Price of land . 


Ji a pu 

2,334 10 o 

1,169 o o 

55 o o 
2,050 o o 


Total 

. 5,508 0 

1 OTAL 

5 .S °8 

10 

0 


Revenue 

Account 




Expenditure 

Rap 

Receipts 

R 

a 

P 

SoperMsion 

. 1,470 0 0 

Rent . • 

582 

9 

0 

Laoour . • 

. 2,942 9 0 

Farm produce • • 

839 

4 

0 

Feed of ^tock . 

. 1,091 15 0 

Milk 

1,616 

9 

0 

Maintenance of 

pro- 

Wool, skins, wood. 




mises . • 

• 136 11 0 

etc • . . 

277 

0 

0 

Miscellaneous . 

. 106 5 0 

Loss on revenue ac- 






count • • 

243* 

3 

0 

Total 

. 5.747 8 0 

Total 

S .747 

8 

0 
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Thus the operations involved a net expenditure of Ri»s 6 o, against 
which 18 to be set the land revenue, which would be about fl70 per 
annum. Bearing in mind the disadvantages inchlental to such opera- 
tions carried on by Government— payment of evcessivepnoes and high 
wages for ineffiaent work, excessive cost of snperrttlon, and possible 
peculation— It seems probable that similar operations on the land 
could have been conducted bv a private landowner at a moderate profit. 

The subsequent history of this plot is instructive. The first pro- 
prietors were expert cultivators, and in i ^93-94 the condition of the 
land was found to ha^c further improvetl Family disputes however 
ensued, and the land wa^ eventually «t>ld under a decree It was 
piiuhiseii bv A man a ho knew 'oih 1 d i^riculture and rapid i> fell 
into neglect: the Kind was 'cli tallow and the grass clostlv grazed, 
so that the 'mprovement resulting from cullivahon is being rapidly 
lost the soil IS being graduall) compacted, and is returning to the 
condition which favours the rise oi salts 

The method of reclamation adopted in this case was to improve 
the texture of the soil by thorough culiivation and the adrhiion of 
organic manures llie result was a practical, and not far from 
a financial success and the same method car he recommended wiih 
some, confidence where similar conditions recur One vcr> import- 
ant condition is the manure suppl>. In Amramau this was secured 
by maintaining sufficient stock on the land, the produce being casil) 
disposed of in the neighbouring ciiv markets It is doubtful whether 
equallv good rcsultb could be atLdined in rural tracts, unless special 
arrangements could be made for marketing the produce of the stock 
A second condition is apparentlv an adequate waUr supply, as it is 
important that the land should be kept in cultivation during the radi 
season Given plenty of water and manure, with plough cattle btrong 
enough to perform the carlv tillage, it ma> be taken as established 
that this method of reclamation may be applied to land which does 
not contain more alkali tlian Amramau , but unfortunately the original 
condition of the plot is not accurately known It was taken up before 
the services of an analyst were available , the officer who was in 
charge of its reclamauon is dead , and statements of work-people 
cannot be relied on after so long an mterval The land is nowhere 
spoken of as particularly bad, and alkali is not largely prevalem in 
the barren land in the neighbourhood ; it must therefore be assumed 
that the proportion of alkali was not exccpuonally high. 
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Simitar methods ef reclamation were tried at the Cherat reserve in 
Aligarh. This land was taken up during 1885 and enclosed by a 
fence* The original intention was to leave the bad land under 
whatever grass ^ould grow and to plant babul, and perhaps other 
trees, on the better patches Departmental Report for 1 884-8 s* 
paragraphs 28 and ag. The onginal.condition of the reserve is thus 
described in one place — 

“Cherat usar is situated in a rf^-infected tract, and under the 
influence of a raised water level (due in all probabilit) to the canal), 
and a miserable ^stem of cultivation, reh is steadily spreading in the 
neighbourhood The Cherat usar^ when the Department took it over, 
was thick in many places with a saline deposit.'' 

On the other hand, according to a description drawn up at the 
time of acquisition, “ the greater part of the land is unculturabk , 
alm’ost bare of trees, and covered with usar grass There is\er\ little 
sfdinc efflorescence on the surface As at Amramau, no anahsis was 
made of the unreclaimed laud, and haMng regard to the rather con- 
flicting dcscnptions just quoted, the most that can be said with con- 
fidence is tnat the land was moderatcU bad, though the discrepancy 
may possibU be due to the land ha\ing been wet at the time of the 
second ODScrvalion After enclosure had continued for five years, and 
most of the land was \ iclding a fair supply of coarse grasses, it was 
decided to attempt the reclamation of part of this reserve by the 
methods adopted at Amramau A start was made in 1S90 simul- 
taneously with the cslablislimcnl of a dairv on the rescr\e, a plentiful 
supply of manure being thus secured Departmental Report for 
i 88 g-goj paragraph g The following extract from the Departmental 
Report for 1891-92 explains the method adopted and the results 
secured — 

“ In i8go tillage operations were commenced, and nine acres were 
brought under the i)longh , in 1891, 34 acres were further reclaimed, 
and during the vear under repoit 33 acres more have been broken up 
1 hus the total area brought under tillage is 76 acres , of this, 43 aerts 
have been vielding very fair kharif and raid crops, and of the 
balance, vtz , 33 acres, broken up only since July last, 29! acres have 
betn allo^fccd to lie fallow, exposed 10 the atmospheric action, in order 
to prepare thc'iii for kharif cultivation next June , and 3J acres have 
l»cen thoroughly ploughed and manured with farm yEU'd manure, 
at the Titc of 50 maunds per acre, and been sown with mixed peas 
iud baricv During the year under report, of 43 acres reclaimed up 
lo June iSq2 acres were let to tenants in the beginning of the 
current agntuUural vear on an annual rent of Ri70» or R8 the acre, 
and the r^si arc managed under departmental supervision. 
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** The following kabla shows the diatnbaiion oC ana during the 
two agricultural seasons, rabi and khari/^ of the past reveaue jrear : — 


Rabt 


AAMrV- 


Crop 

Ar«« lu 
acres 

Crop. 


Wheat 

• • 

• 

550 

Rice • 


Barley 


• 

0 7*; 

Sugarcane • 


Peas 



t as 

‘ Fallow 


Gram 


p 

1 ^ V 

Let 10 tenants 


Fallow 

• 


^ -^7 00 




TofAl 


43 0(» 

1 loTAL 

• 1 


Ai'«a in 
acrci 


1519 

1 (^6 
5 50 
ai S5 


43 *^* 


“ Of the spnng crops wheat dul well, the >icM 1 eing bj maunja^ 
per acre m a plot in which booc dusit was used a<i nianure and 5} 
maunds elsewhere 1 he Mcld ol peas was ver> good , hut ) 3 Tain gave 
a very poor oiiiturn The sowing of birlc» was Jclavcd the 
beginning of iJecember b> accumulalion ol ram water u'n the f.elds, 
and the outturn was only 4^ maunds per acre, but it is believed that 
barlev would do well if it had a fair trial 

‘‘ Thf khan/ crop — Of the five varieties of rice crops, two, nt , 
taiht and ^vamjira were rused <m a soil m inured with common 
farmvsu'd manure, while in the case of the remaining three no manure 
waa applied Chi the unmanured soil a variety of very fine nee, 
nameil “ Hifanj*' was grown, and it gave the largest yield , The 
pram of this ricc, well as of others grown on the reclaimed utar, 
IS not interior to that of the sinie virniies grown cist where 6aM/ 
comes next with resjuct to ouiturn , but the iju iniity ol manure used 
Was Urge, and the hnviicial results |« s-, good than in the case of the 
picceding vanetv. Ssamjtta an<l the rcbl caimut at ali be recom- 
iiiciuled owing 1(1 their poor \icld. 

“The area allotted to sugarcane was acres. The local 

variety, called “ was planted on two j»althes, one of whicti 

was manured with bone dust at three miunds jior acre, and both were 
treated with larmvarJ manure, bo maunds jicr acre 1 he crops had 
not been cut when the Assistant Dirteiur visited the rcRcrve, but 
he considered that thci were doing verv well 1 he taste of Uie cane 
was distinctly saltish showing tliu it is a saU^absorbing plant — a fact 
of some practicil value. I hus where removal of saliiie mailers from 
soils forms an object, the plintation of sugarcane would not be 
disadvantageous t The percent igc of sugar in the canc appears 

* One maund S29 ibs 

t It may be remarked that the prceence of an> large quantity of these 
salts in cane juice would make it useless for maniiiactunng purposes, and 
the quantity of alkali removed by a cane crop would be comparatively 
small 
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however to be below the average. It must also be noted that the 
iK>il of Aligarh district is not, generally speaking, suitable for 
sugarcane/' 

The bad spots on this reserve, which resisted the ordinary treat- 
ment, were reclaimed as follows . — After enclosure usar grass sprang 
up here and there, then bat grass (Diplachne fuscai Btauv ) was 
sown artificially and ousted the usar grass, establishing a good stand 
of vegetation and materially changing the appearance of the surface 
soil. When this stage had been reached the ordinary tillage opera- 
tions followed These results are instructive, but unfortunately the 
hat grass will not establish itself without copious irrigation in the hot 
season— a fact which restricts the practicil use of the method 

In 1892 the cultivate*! area was 86 acres, of vhich 28 acres 
had been let at RJ15 Shorth afterwards the whole reserve was 
Jeased to Mr Keventer, who took over the dairy which had been 
established experimentally a few veais before The dairv proved a 
success, and eventualh Mr Keventer purchased the whole reserve — 
land, buildings, and stock — at a price calcuUtcd to cover all the 
expenditure incurred by Government from the beginning of opera 
tions The land brought under cultivation continues to be profitably 
utilized for the growth of fodder crops, and with liberal applicalions 
of dung and liquid manure from the dairv has greatly improved m 
condition 1 he financial result was satisfactorv , but the figures cannot 
be given in detail, as thev are comj*licated bv the extensive accounts 
of the dairv Departmenia] Rrport for paragraph u 

The Gursikran reserve was taken up at the same umc as Cherat , it 
included two classes of land — a stiff clav with very little alkali and a clay 
highly impregnated with soda salts (see the analyses tn Chapter IV) 
The former was cultivated without much dillicuity and lei to tenants 
at remunerative rents all it needed was thorough breaking up. 1 he 
latter has been reserved for growth of grass and fuel trees, and the results 
of these experiments will find a place in Chapters VII and VII L 

The Juhl reserve also, which is ven slightlv infected with alkali, 
has been used for the most part for experiments in producing fuel 
and fodder, but some portions have been broken up for cultiva- 
tion , The land when once broken up can be cultivated without 
much difficulty 

Trenching mghtsoii — An experiment of interest to Municipalities 
was carried through in 1886. The Cawnpore Municipality had 
trenched some barren land with mghtsoii, and after most of the 

R. 67*70. 


( «io ) 


Lciiger^ 


443 


Upland Barrtn Lands <Utar). {W H MQfland) 

poudrette had been dug out and sold to cultivators, the land was 
made over to the Department to bring under cultivation. As a result 
of frequent ploughing and irrigation when needed.the land was within 
tliree years let to cultivators of garden crops at R |6 an acre 
This experiment ts another illustration of the principles already 
mentioned that, given plenty of water and of bulk) manure, thorough 
ullage will in time bring all but the worst alluli land into a state fit 
for cultivation 

Some practical success has l^een obtained in reclaiming moderate 
usar on the Crover iiuenl estates near Soiaon m the Allahabad 
district Orgfinic man"' were fi.’ed ii'iu pits dug close together, 
the lard uas frequcnil* and coarse n^es and pulses 

sown It 18 now fit ior letting at reiniiiu rativc rates, and the produce 
duiing the penud of reclamation has paid all expenu % In this case 
the work was conducted on the lines that an ordinar> landowner would 
adopt, and the results arc ihobl encouraging The soil w is ongmaily 
compact cla\, the proportion of soluble salts being from s to 4 pans 
per thousand 

The dithcultv m the wav of an> Urge amount of reclamation by 
methods similar to hose which ha\e been d.. icnbed is the limitation 
of the manure suppl) As is well hiown, most of the cowdung is 
burnt owing to the want of other fuel, nightsoil irom towns is 
largcli utilized fur the market gardens in the vicinity, while that 
from the villages goes to manure the homelands, hiicr is not 
available for the cattle, and the wdsie of organic matter is in general 
so small that the refuse heaps do not give mou manure than 
18 actuall) required for the existing cultivation^ 1 iiere la therefore 
as a rule nothing to spare for the improvement of «jar, and if the 
available supph be diverted to this object, the general agriculture of 
the neighbourhood may be injuriouslv affected to an extent that 
may counterbalance the advanugc of reclamation This caution is 
the more necessary because 1 believe that something of the sort has 
actually occurred in one case The problem becomes to find a 
scarce of organic matter which can be employed on utar without 
trenching on the existing manure supply. Apparently the problem 
can be solved by growing coarse crops during the rams and 
ploughing them in while green 

Green manuring — TheoreiiCAlly this course is obvious the same 
defective drainage which keeps the soda salts at the surface must 
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prevent any loss of the soluble elements of fertility, so that these 
soils should be exceptionally rich, and if growth can be induced by 
any means a fair crop should result. Now in our climate we have 
the power to induce growth on moderate nsar during the rams 
The salts have then become somewhat more evenly distributed 
through the soil, and with thorough tillage a crop of some sort can 
be produced. Whatever is produced, be it crop, weeds or grass, 
can then be ploughed in before maturity, and this course will impro\e 
the texture of the surface and hinder the rise of the salts. The 
second year of the process will give further benefit, and it should 
then be possible to get some sort of a winter crop, the shade of 
which will still further affect the evaporation. In this way it is 
expected that within three years the land will become fit for cuhiva- 
"tion by the ordmarv native implements 

1 have been assured on the authority of an officer formerly in this 
Department that this system has been demonstrated a triumphant 
success where nee has been grown and ploughed in until the required 
improvement has been achieved , but unfoitunatel> no record of these 
experiments is to found in my office, and as all the cultivated usar 
in mv charge has been otherwise accounted for, it woul'd appear that 
the experiments were not conducted on the reserves under this 
Department I cannot therefore give details of the processes actually 
followed, but the experiment so suggested is now being tried During 
the last year a successlul beginning his been made in Parl^bgarh to 
bring usar under cultivation bv ihcst means A piece of good usar 
was chosen, which was thorough]) broken, in this instance w'lth a 
steam plough belonging to the estate , san hemp (Crotalana junceai 
Ltnn ) was sown earl> in the rains, and the crop which was moderately 
good, ploughed in , barlev was then sown, and gave a very respectable 
crop It is, I believe, intended to repeat the process this year, after 
which it IS hoped that the l.xnd will be fit for letting to cultivators 
Iven after one years treatment cultivators offer from R4 to R3 
jjcr acre for the land. 

This process mav be provisional! \ recommended for tnal, the 
tillage being the best that bullocks or labourers can effect, and the 
crop used being san hemp or nee, according to the wetness of the 
soil The former is preferable wdiere it w'lll grow, as its cost of 
cultivation is nominal and its results appear good Experiments to 
detenninc the relative value of different crops for ploughing in are at 
present in progress. 
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5 peei 0 il inanam — Before leaving the general sobject of cnltiva- ^ 
tion, mention may be made of reaulta obtained wh epedal mannrei I 
In the early years of the experiments some hnpes were based on 
(.tiemical or artificial manores, but the use of these has been abandoned | 
i.ince It has been lea^ Aed tiiat the sterility of the soil was dtie not to ^ 
defect of anv particular plant food but to badness of texture and to the "JJI 
presence of noxious substances. Thus at Awa a complete aeries of ' 
cxpeiwnents was earned out with attifirial manures » bat the resuhs 
were poor, and stable manure or indii(0 rtf one u e « bulky manuret) 
were found decn* > more effective than the chemical fertilisers 
Dfpar tmtnhil Rept^^ i ^ pa^ai*faph /d, Appendix D 

The usi of gypsum (Ctinum iwi/AuA) stands on a different c 
footing, as It has been piovcd that the application of this substance 
ehanjeu the •^oilunn < ubni me »nto ilic much less injurious sulphate, 
ami u IS one ol the co.iinMniest n’cthods of n'clam^Mun in Ameriia 





Gypsum y>As tried about 18S5 with a certain amount d sulccms , but 
not ycracvcred with A fresh expenmenl was started at Gursikran in 
1896 on th' recommendation of iiie Agricultural Chemist , iherfsiilis 
wire iiiLniiLluo\< , and the com of gvpsum Unde I in the usar tracts ol 
the<;c ProMHces was lound t<> be bO great that the treatment cannot be 
recommended to agriculturists Departmen*ai Report for iSSC-Bj, 
parai;rdph /j 

In ilie expenrnems in (luesiion the g\p‘ium was supyjlicd free of 1 chsmlcai 
ro\ iU> b\ the Forc'it Department, but freight, eariing, and expenses b«D^<rtal”M 
of ajiplMng came to R27 jk-i ton wlien landed at Gursikran , ot this ! 
buiu, .it least Rjo wiuld ha\e t«) be {f\id bv the ciiltiiator, who 
would also h.ive the roialty to pa\ Now, if wc assume that U(j( 
is the ! irgesi amount whiLh on the average can be profitablv sy^eni in 
reclaiming an acre, the maximum ajiplication of g)psum is only 3 
ions Accorfling to e lieu. ations made b\ Dr Leather in the course 
of the cxfHinment, one ton of gvpsum of 85 jicr cent purity will 
neutralise 05a ton of carbonate , therefore it will not pay to neuLrahse 
more than 1 50 tons of carbon itc to tlie acre But the first two feet of 
soil weigh about 8,cx>o,coo lbs or nearly 3,600 tons 1 56 tons is 
C043 per cent of this. It would therefore be practical to neutralise 
carbonate onl> to the extent of o 045 per cent , that is, it might pay 
where the total carbonate present was d 2 per cent, or under, but the 
application would be useless wlicre the proportion exceeded this 
To make gypsum profitable for general use the cost of carnage must 
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be greatly reduced, but as supplies have to be dra^vn from the hill 
districts, there is little probability of a substantial reduction, and the 
use of gypsum must remain financially unprofitable. The use of lime 
nitrate with the same object as g> psum was suggested many years ago 
by BrowDj who described a simple method of prepanng it m large 
quantities. 1 cannot, however, find that it was even tried in these 
provinces, but the experiment will be introduced 

Lime appears to have been tried many }ears ago, but no account 
of the results can be traced. Further trials of it are now being made 
at Juhi, where the amount of alkali is small 
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InfJuatrial VWization of f’nrir. 

The account given in the last chapter practically exhausts the 
work that has been done in the direction of utilizing the barren land 
for the production of ordinar) crops Three other general methods 
of utilization require notice — (ijthc introduction of manufactures, 
(2) the production of supplies cf fodder, and (3) the growth of trees 
valuable for fuel or otherwise These metliods will be noticed in 
this and the two following chapters 

The cxtricuon from alkali land of crude carhomte of soda for 
industrial purposes is a vcr> common ]>riLiicc , the alkali is scraped 
off the ground and the salts dissohed out from the soil and recovered 
lit ciaporaiion The lndustr^ is however organised on a \er) small 
scale and the products are inferior 

An attempt Wtis m'lde durng the Awa experiments to establish 
glass manufacli re on the lands infected with alkali As a matter of 
fact, wherever alkali is abundant glass industries are to be found , 
but they arc mosil) very small, and it is only in parts of the Agra 
division where the> can be called important The principal products 
arc the common glass bracelets which are usually worn, and of which 
there is a considerable export from some of the stations in the Etiwah 
district. ^ 

In 1 8" 8 sjieciroens of g1a<is made from alkali were sent to London 
for analysis, and were rcp<irted to he perfect in composition, except 
for a slight dehcicncy of lime, which could easily be made good 
A bouk factory was started, and good bottles were made, but it 
was found that they could not compete in price with the wares of 
the “ boitlewala,” who, as it well known, la able to buy up empty 

R. 67-70. 


( l<4 ) 



*(•1 


UfMI 


(IT. ir. 


Iwttles for a nomioal piica. In iho ^ ^*99 IMAm 

appears to be ample iof tlM aometilmt IMied p aa rt t el im iw» 
IVovinoes. Di^artmmM Rtf^rif^r fin 

Bottle-makisg haeiag proeed a oomiewdal MhUbi Ao Mat 
attempt niade im to wtMl^ the oMaalaotoie of b a jd h oMa^om 
imported in large qnantitloa. After eeaeo p roWt a ln i iy ea|MliMpM^ 
Mr. WUwn visited Venice in tS8o and obtained a ootopleinoei of 
tools Deparimmtal R§f&ri for »99o-%U nA Ai Che 

result of his experimoatit Ae foUowing coocInsioM were afvl«od at 
(I) The imparity ot the alhali pioveats the amaiifacinfe of footf 
colourless glass, such as would ba saiiahle for window giaaa 
(a) With proper skilled supervision glass can be produeod cd a 
quabty much supcrioi to the ordinary native manufacture. 



and probably cheaper 

(3) Good beads can be made, but it is doiAtIhl whectier they can 
be made at a cost lower than that of the imported articles. 


Dipartmtntal Report for paragraph ff. 

After two ) cars' further experiments the final conclusion arrived 
at was that any improvement in manufacture must depend on the 
work being done on a large scale with akilted supervision. The 
enquiry then closed, and it was left to the commercial classes to 
take up the manufaclure if they saw profit in it. No development 
of the industry has followed. Departmental Report for t 98 g^ 4 . 
Appendix I 

Enquiries have recently been made by a leading firm in the 
English chemical trade regarding the deposits of soda in these Prof- 
incea, and early in 1 900 a represeniaiivc of the firm was soppliod 
wiih all the information that was available and was shown soom of 
the larger alkali plains. It is not yet known whether his enquiries 
will lead to any results 

No enquiries appear to have been made as to the snitability of the 
clay (at least in traett not strongly infected with alkali) for thp manu- 
facture of earthenware I hope to take up Ais subiect Aortly, 
though It seems doohifol whether an extenaivo maikoi could bo 
obtained Mr C. Q. Palmer, C.I.E.. Iniocma me that bricks nmdo 
from uiori soil ire extra/ordinarily hard if buml enoogh to fuse the 
sahs into a glass which permeates the whole onbatance of tha bilck. 

In the year i8«a Major Pilohm-, the Asdtiamt Diruiar ef iko 
Oaih AgncuUmral Departmoni, soggosttd to the monagam of vwrioua 
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JhUbiF Mills that Eagliah eaxude soda could be replaced by the use 
efl soda pMpared from alkaline earda The distaace and conaeqnent 
heavy freight prevented the use ol the tteuatry material in Calcutta 
and Bombay, but the Lucknow Paper MilU adopted the suggestion 
and hsve made their own soda for the last twenty ycass with most 
iBlltfictory resalts. The aopply wiihia a renonable distance ei the 
nulls is however Inniied. 
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The ProdueHon of Fodder on Vaarm 
One mam object of the enquiry has from the outset been to 
disco\er some means of utilizing lire barren land for supplementing 
the insufficient supply of fodder. A leading feature has been the 
study of the grasses which grow or can be produced on barren 
land — a study which has all along been in the hands of 
Mr, J. F. Duthle, F L 8 1 Director of the Botanical Department of 
Northern India From the outset it was found that enclosure was 
essential for the proper growth of grass. The close grazing which 
18 universal in these Provmces, and which must be expected to conti- 
nue so long as land is lett unenclosed, is fatal to the proper 
growth or extension of herbage, the young shoots of grass being 
nipped off and the tender roots destroyed b> the hoofs of the animals 
In an appendix to the report for Departmental Report 

for iBBi-Bo, Appendix II, paragraph /j, Mr Wilson mentioned the 
folio wmg grasses as being found on the uear at Awa — 

(a) Khar tuara (Sporobolus arabicus, Bow ), the usual giisa 
which develops greatly as an immediate result of enclosure. 

(^} Bhurhurui (Sporobolus coromaDdeliaous, Lonl), 
which comes up m the rams but dies away quick!) and 
gives little fodder 

(0 Dah (Eragrostis cynosuroides, Beanv.), which appears 
on rather better patches, and is cd some use for thatching 
but of little value for fodder 

(d) The weH-knowii dAl (Cynodoa Dactyloili /Vrs.),wtaicb is 
found m depresskms where the water lodges, wd spreads 
when the land is flooded with canal water. 

Oheervalioa el the plots mder operaflona at Awa showed diat the 
sesttlt of encioioie waa tint bad psevioasly km becasM covered 
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with t crop of Spovoboltia furaMeuib 
ahowed a tMdoncjr to apmd wImo pcofoeted fttm grtiiiig. Tbic to 
i86i and i88j cattinga bom aelem^ pitcbai jkAMi boaH OttO to 
one-aad-a-half ton of hay par acre ; but m Mm do fooeid m my oftoo 
ahowa that this did not laprateni the average omtttm of the plail» M 


there were at that tim nttmema bare apaco%aMaof wMttbem 
Included m the ptou from vhich cntdaga were made. 

At the reauH of tfaeae obaervationa. hopes were enteitaimNl that 
by the mere prcK:eae of rnoloatag e<rer end planting treea on the better 
portiOBB efficUiit reaervesi lor the aeppiy of fodder md friel could he 
provided aft a profit, or m leaat withoitt aanona direct loaa. Large 


achem<*b were formulated dealing wi.m as much as 100,000 acres 


but eventually four plots wc^e Uken up for further eupcriment. The 
plots were as follows — 


I oi re«crv« 


SituAtuin 


Aiea 


DaU uI acquiatliao. 


Juhl 

Amramau 
Gursikran 
Cherat • 


5 miles from Cawnpore 

4 #• f» ,• 

7 f> ». Aliffarh 

5 If *• »* 


Acres 

10a I fuly 1882. 

54 I Uitto 
718 { August 1885, 
24a I Ditto 


The original intention was that these plots should be maintained 
as fuel and fodder reserves , bdt as has been mentioned in the 
last chapter the object of the experimeni was in part altered, and the 
greater part of Amramau and Cherat and a protion of Giirsikran were 
brought under the plough, the remainder of Gorsikran and the whole 
of Johi (except a few small plou) being reserved for the original 


object of the experiments 

The history of the Juhi cncloaurc is bnefly as follosri •— 

In 1890 after eight years’ enclosure, the results were considered 
disappoinung. Departmental Report for 1 889-90, paragraph 6 -‘En- 
closure has unqueauonably induced a vigorous growth of grass, and the 
grasses are slowly improving in quality. But the staple grass is still 
the common uiar grass (Soorobolus arabicus) which dice down 
after the rams, and which, though largely eaten by animals, is not 
Doonshing ” In the following year the verdict, Dipartnuntal Report 
for i89o^9i, paragraph c, was « The fact is now coodusivcly 
etcablished that the typical grasses cannot be counted on for notntioas 
fodder, and are coincident and conterminous with the rains . 
It IS probable as the quality of the soil impro8et throogh cndiv 
saiOt the cteacter of the graam will gnuiaally faprore ; hot tom 
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I tOMU, even helped by artificial sowings must ncceiaanly 1»e slow. 
A the last rams most of the grasses on the Juhi uiar were made 
into hay as an experiment. It has not yet been sold, as the cavalry 

hive nnased it tor their horses The rest of the grass was sold 

standing at Ra-8-o the acre, and was cttt and consumed in a green 
stale/' 


’te which 
hcfcUr 

NplaM POQI 
•BM U very 


In 189a the following notes were recorded *— 

The typical nisr grass (Sporobolus arabkus) and another 
species (Chloria wirffate, Sw ) still grow abundantly the former 
makes poor hay, but the latter is more nutritious Several good fodder 
grasses have also obtained a footing, and some patches of land whic^ 
up to 1888 had thick deposits of rth on them are now covered with 
more or less valuable grasses. Dub grass (Cynodon Dactylon) is 
by no means uncommon ... Nine different kinds of grass seed, 
socially suited to utar land, were sown, but only one (Panicum 
javanicum, Potr Svn P. Helopus, Tnn ) succeeded well.'' 
Dcpartmintal Report for i8gi-g2^ paragraph $ 

Later notices are generally to the same effect. Departmental 
Report for i8g4 95, paragraph 1$ The herbage was increasing and 
belter grass apparent, but the quality of the ha) continued poor 
and it was generally refused by the officers of the Commissariat 
Department as being unsuitable for fodder Some portion of the 
grass could always be sold standing, as is natural ^0 close to the 
great Cawnporc market, but hay-making was gradually restricted In 
1896 we learned the important fact that the grasses on the reserve 
would not stand a drought, and the herbage did not entirely recover in 
1897, when the outturn of hay was only 16 maunds per acre Next 
year the season was very fa\ourable, and the outturn was about 40 
maunds— a figure which was again reached in 1898. Departmental 
Report for iSgd-gy 

The history of this reserve seems to show that if barren land, not 
on the whole seriously mfected with alkali,* is enclosed and kept free 
from grazing, the natural grasses will grow more or less lazanantly, 
and beuer grasses will esublish themselves in places , but the process 

• A* in the other reserves the soil was not analysed before the eipen- 
mertts were begun. In order to get sn idea of the original oondHion of 
thefand, I took samples from patches of barren land just outside the 
fenes of the encloeure The toUU of soluble satis in the first 6 inches of 
■oil of these patehes varied from o*a to o 4 par cenu most of which was 
carbonate. The samples were taken from bare soil at a period when 
evaporation had been very active \ and. therefore, it is probable that the 
were largely accumulated near the surface, and that these ptots 
could be cullivstea with success if the salts were kept down. The inference 
is that the main endosore was never senoosly affectiSd with alkali, except 
is psiticular patches. 
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U rvty tlow. }«lii fau bm wMlMd for $o ymi« mf th« «EtKla*l 
Inferior gruMS m ttiU prodomSotnt, io thit the liif II of M 

The Garstkrin encloMit diffm froni Jnhl in iMflnff 
more effected with elkeii. There it iiafoftttiiei*l|r no mold 
actnel (gaeotitf of etkeli to the ioriece Mtii hot there li no doolw tint 
the pcftlen resenred for gieee WMorigtnelljr coemd So wam^ g hoei 
with on elheti eocriteieita. hi iBS8 l|e« Oolhie^ thfrBotanlilvfeie 
** The prevetHng grece it Sher ejere, iMch over Urge portkHMi of the 
groond giwwt ia gmt loeunaiice, wtinixed whh any other kind of 
vegetation. Soeae of the blockt are atmoet enilrefy hare and elBoiee- 
ceat, others comam naihitig bat u$ar grass, whilat in oiheia there 
it a mixed vcgetatioo, inciading various sired patchet of gmaa 
which appear to be rapidW tpreading" Dtpartt^tal Mtpari fir 
I a go-^ I, paragraph S In 1891 it wat noted liiat “the usar grass 
grows ven luxariantly , but there it little demand for 1* in the green 
Mate, and it makes very inferior hay . . The grass laat condemned 
as unsaitable for horses ” Dtpartmental Report for iS9J-g4, para- 
graph t6 In the following vear ''continued improvement" was noticed » 
and in 1894 the fact was recorded that while the ugar grass (Sporo- 
bolus arabicus) still prevailed, bdi (Diplachne fuaca, Btauv,') 
was rapid Iv spreading, eikI ddh (Cytiodon Dactylon) and janma 
(Andropogon annulatusi Fonk ) had got the upper hand ui places 
where the water lies The outturn of hay however was very poor, 
being only 7| msunds per acre. Drparimental Report fir 
paragraph #7. A year later the oaunrn was 13 maunds of hay per acre, 
but the hay was a failure as fodder. “ Cattle do not eat it with relish 
and experiments made by the Atmtani Director eftium that they prefer 
even nee straw to the utar hay " Departmental Report fir iSgyg6, 
paragraph 77 In the following year the rainfall was deficient, and 
the yield of hay vaned from 8| to is nannds per acre In thsa year 
aome of the land was nsed for grazing and ahowed rapid detenara- 
bon^a fact which proves that temporary enclosure is of no perma- 
nent ate as far at the provision of pasture u coBcerned. 

In 1 897. with more favourable rainfall, the yield of hay rose to 15 
maunda, bat the hay was sull condemned as iimutruioas. Depart- 
menial Report far /8g6-gy, paragraph jd In the following year th 
yield of hay fell to about 10 maonds. Various grasses obtained 
from New South Wales were tried in this year, but all failed to grow. 
JkparimeMial Report fir iSgfj-gS, paragraph jff. 
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Experience at Cherat, also an alkali reaerre, was generally similar 
to tliat at Cursikran , bat the observations covered a shorter period, 
Ms the reserve has passed into private hands. 

As a result of from 1 5 to so years' work on these reserves, It may 
be taken as established that by enclosure and prevention of gfaaing 
bare alkali land will become covered with grasses, and that in time 
the better grasses wiTI make way The yield is however poor m 
quantity and bad in qbality, and even after so years we can only 
count on half a ton of innutntious hay to the acre. It is also 
established that if after a period of enclosure free gradug is permitted, 
the land will very rapidly revert to its original state ; in other words, 
it Is Impossible by this method to turn barren land into pasture. 

* 1 am not entirely satisfied that the hay hitherto produced has been 
as good as possible The dates of hay- making in the early years of 
the experiments are not on record , but of late years the grass has 
generally been allowed to stand too late, and has not been cut until 
the woody parts have made excessive development: experiments 
are now in progress with the object 0^ ascertaining whether earlier 
hay-making will give a more nutritious crop As was remarked by 
Dr. Voeicker, it is difficult to get good haymaking weather at the 
time when the grass is ready for cutting , but bright days occur, and 
the sun is so hot that the hay can be made in a day 

There is usually in populous places a market for the green grass , 
but thb Buppl) of fodder in this case comes just when the market is 
fullest, and' is not available to supplement the fodder supply at the 
season when it is senously defective Consequently when it was 
teen that the hay was defective, attention was turned to ensilage in 
the hope that more nutritious feed might be obtained by this process. 
Ensilage has been made for the past ten years, but for the moat part 
with disappointing results Thus in 1893-94 the ensilage made from 
grass was found unfit for use , in 1B94-95 it was found ** of some 
use during the cold weather,” and in 1895-96 it was reported 
10 be generallv of poor quantity " Better results were obtained by 
mixing the grass with chopped (odder, such as guar (Cyaoiopsis 
psoraloides, DC) tmpe or juar ( Androposoa 
Brat)\ but it it very doubtful whether this method would be 
practised by cultivators, who would probably prefer to keep their good 
fodder separate The construction of proper silos la out of the 
question owing to ihe capital outlay required, and stacking or mortog 
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• Aitempu were made as early as i86d to plant up utar ^ Ondh, b«t 
«CK dbeontMad More aa j resulte had been obtaiiM 
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ItVifel ibove tbidt of the snrroonding land. BahnU (Acacia ara- 
blea» Willd.) were sown, and various other trees planted, and coarse 
gnaeee (the kinds are not specified) planted between the trees. 
The plantation was flooded twice a month for the first year, after 
wfakh it was not irrigated. 

The plantation cost about R50 the acre, and the results were 
promising up to 1880, when the Conservator of Forests reported that 
about four-fifths of the land was stocked with healthy babuls from 10 
to so feet high with an occasional stss 9 o (Dalbergia Sissoo, B^b,), 
and that there was a luxuriant growth of grass, while very little alkali 
was visible. Later reports were however of a different tone. In 188s 
the Conservator reported that the trees had not grown much , and by 
i88j6 all the larger trees were gradually d>ing away, while the 
younger still looked healthy In 1888 (the trees being 14 >cars old 
and BIX inches to nine inches in diameter) it was reported that the 
trees were dying off rapidly 

Mr, 0 . Q Palmer, G I.E , has supplied me with the following 
note regarding another early expeiiment — 

** There was a patch of middling bad usar, made much worse by 
percolation lying in the fork between the Agra canal and the Agra 
navigation canal All manner of things were tried on a without any 
success . among other plants the /arasA (Tamariz articulata, 
VaAl) was tned and proved a failure Finally the ordinar) small 
jAau (from recollection I should sa) it was Tamanz dioica, Boxb , 
but 1 took no notes at the time) got a start there and very soon covered 
the whole area with a dense growth of shrub Before this had been in 
force very long we had to cut it down and sell it because the dense 
growth harboured great numbers of mgs The jbau sold at a profit 
as fire-wood /bau sends down its roots to a considerable. depth, and 
it is possible that its success in this particular case is due to the clay 
layer being thin and having been penetrated by the roots But 1 think 
the plant worth trying on swampy usar, where the surface can be 
washed by any form of flooding 

The next systematic attempt to grow trees on barren land was 
made under Mr. Wilson in Awa and elsewhere. Departmental 
Report for i 8 So-St, Appestdix D. Five methods were adopted 
which«re described as follows 

(0 Holes were dng three feet deep, three feet wide at top 
and two feet wide at bottom, and then refilled with the 
aoil taken out. Good soil was added to some of the beds 

(ii) Holes were dug of the same sise as (1), and the soil 
waa Inverted, the earth excavated from one hok being 
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thrown into tho next. Good tod wm nddod to oom of 
the hedx. 

(ill) Holes were dug two fM vide tad tww leel dee|i tad the 
•oU inverted. ^ 

(iv) Channels were dog one foot deep hf eve foot sU Ine^ 

broad at the top and nine inches bioa^ 01 the botlovh and 
the soil made ialo a ridge al one akkb Beads mce town 
on the ridge. 

(v) The grotmd was plooghcd and then pfepared la rldgeesix 

inches high and furrowed six inches deep, the ridges being 
10 feet apart 

In the first and second methods good soil was added to raise the 
seed beds above the level of tbe mar at first it nas added to half 
the seed beds, but cvcntna'ly u was added to the remainder, as 
without It germination was very bad The seeds sown were ia 6 ui or 
ktkap (Acacia arabica, lUllJ), ckaunkar (Proaopis ipicigera, 
Z.iee ), and mm (Melia Azadirachta» Lmn ) ,* of these, Mul did 
best. 

The methods numbered (in), (iv), and (v) were complete failures. 
By the fir&t method ine seeds came up in 5 per cent, and by the 
second method in 15 per cent of the beds, but they were weakly 
and were killed off by drought 

In the following >ear the ndge system was abandoned, and the 
holes were dug thret. feet deep, the soil being inverted Depart^ 
men/al Report for rSSi-Sj, Appendix II A layer of good soil, three 
inches to 6 Inches thick, was put on all (he beds Sowings were effected 
ID June after the first ram and the seeds germinated well, but floods in 
July destroyed tlie young plants Rc-sowings were carried oat by the 
middle of August, but most were killed in September and October. 
After this the beds were filled with hahul which bad been raised in 
nursenes 

As regards the trees tned, hahul did beat. Nim (MeUaAfluU- 
rachta, Linm) and thitkam (Dalberg;ia Siiaoo> R^xk ) made a 
good start, but died off in the hot weather. Ckmmkmr (PfWOpla 
spidgera, Ltnn ) did not germinate freely, and on the whole hxhd 
was preferred 

In iStfs transplanUng of hahul was ctmtinaed, and the condnaioii 
was drawn that the tree will thrive only In the bcUer kinds of OMr, and 
• Formerly termed Helin iodioa* 
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Htl!e eit^nsioii was cArned oat. DefiarlmimM R*p9ri 
fifr f Apptndix I The plantations then passed with the rest 

<lf ^ eoMe hxto the hands of the landowner, and detailed records of 
tbeff firogtess are wanting ; but the following particulars have been 
OlOertained at a recent inspection 

The land planted by the methods iii to v (described above) is 
practicallj bare of trees, except for a few miserable hahuU or mah^ 
(Bassia latifolia, Roxh ) of no value whatever In the rest of this 
plantation (known on the estate as bagAta '*) the trees were planted 
in holes : here the number of trees now in existence is rather greater, 
but they are not yet of the size for felling and are dying off The 
value of the timber standing on the whole of this plantation (10} 
acres) n about Ras, to which about R5 may be added for trees 
which have fallen There is nothing m the way of grazing * most of 
the land was quite bare This, the original plantation, was therefore a 
failnre. 

The next plantation (known as “ khadmt '*) covered two differ- 
ent kinds of soil One was a moderate clay, quite workable and not 
apparently alkaline On this portion the plantation is very fair, though 
the trees have suffered from overcrowding The other kind of soil 
was typical mar with a good deal of carbonate on this the 
plantation has entirely failed, and the land is at present worthless 
for gracing or anything eUe 

The plantations in JanauH near Aw a, which were made about the 
same time, have been more successful The soil is certainly utar, 
and there is a ver} fair stand of trees, but there are no signs of re- 
produedon (although the plantation is not used for grazing) Appa- 
rently m this plantation the holes were dug three feet deep * now 
examination of the soil shows that the layer of clay is comparatively 
thin (not more than three feet deep at the spot where I tested it) 
The holes were therefore dug deep enough to give the roots access to 
the porous sub-soil, and to Uiis must be attributed the partial success 
of the plantation The absence of reproduction must be due to fhe 
faet that the seedlings, not having access to the porous layer, are 
finable to grow in the impervious clay , and this indicates the great 
difficulty of making such plantations remunerative, as they would 
have to be replanted periodically. 

On the other reserves all kinds of trees were constantly being 
planted in various waya, but up to rSqs very little success had been 





At ft nilc» wlwa tbt 
tookftd pfoaiibit for ft Itw fretrs ; bm tfoi irafti wMoilkr t»(A|S^ 
4M ooi; mnd ft eiatiftl intpection of foft oldir ti«e» «t }iiU ftod 
ran ahows that notbiiig Ilka a rcftutftr piamatioa bfta beau formed* 
and thftt a regnlar ai^ply of fool or of aa^ eoMMuaic piodnot baa ttttf 
been obtained. The follovinf cotMclwcma magr be dalliiilalp diava 
from tbe expecimeuia of fbe laat twenty yaftia 


(i) No method of rowing leedr on tilled amr laiul can plaid a 

profitable groath of wood. 

(j) Sowing on lidger ireqnalip aamcceaefiiL 

(5) Flantiitg rut }oung XT€e% la a failure wherever the hole in 
which they are planted is underlaid bjr a layer of nodnlar 
limestoTic or by a comfuct stratum ok very hard clay. 



In all these cases the niAio cause of failure is Identical If the seed ' 
IS able to germuiate or the y oung plant to start growih, ihinga go well 
nntii the roots have passed through the tilled soil or the earth filled 
into the hole , but when the roots strike the bard clay Ibey am 
unable as a rule to penetrate the compact mass, which is practically 
impermeable to air and water Tbe necessary conditions of* root 
development being thus absent the tree dies, the exceptions being 
apparently doe to the roots having found cracks or fissures in tbe 
hard subsoil through which they have penetrated to the more con- 
genial soil below 

Deep thdld system — Considerations of this nature led to the adop- 
tion about 1895 of the method of planting which iias come to be known 
as the deep /Adld svstem As originally introduced# this system 
required that the holes should be from three feet to four Usi deep# 
and should be filled in with earth free from alkali and misod with 
manure the surface should be raised about a foot above cba ktwd el 
the plain, and healthy seedlings planted out and carefallytssidodaad 
watered for the first year Later experienoe goes to show tbat w 
limit should be prescribed for the depth of the holes * this arasfbo 
determined by an examination of the subsoili and the holes taoit be 
dog through tbe heavy clay, so that the root can penetrale to foe 
coarser materul lying below, which is to some extent permeable by 
air and water 

The following statement shows the present results of planting 
done on this system m foe years from 1895 obsena- 
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iMknt'vm nmde in the cold weather of i 9 cx>i 90 t, when the ensttng 
ttiei were classed as ^ floonsbing or ** stniggihift ” 


Tbkr 


bA 

£ 


a 

i. 

1 

"8 

I 

1 

B 

J! 

Z 


RaavLVa. 



1 

M 

.9 


Rima 

EKS. 

S 

1 

& 

e 

Hi 

i 




I -^Gurgikran nierve.--^Alkali land 

Babul {AcacU arm- 
bica, mild) 


i 8 q 7 

160 

20 

86 

54 

i8g8 

13*^ 

112 

10 

16 

i 8 gs 

20 

*3 

1 

6 

1897 

65 



6 S 

189 a 

40 


10 

3i> 

1897 

*50 

23 

70 

57 

1898 

11 1 

90 

6 

*5 

I8g6 

36 

*5 

5 

16 

1897 

a6 

1 

• 

25 

1898 

*5 

*5 

a»o 

... 

1897 

25 

4 


21 

. 1 S 98 

15 

1 

1 

13 


SM.00,>0*i)’ V "f- ' 1 ’^' 

Nim <Melia Azwli- (I 1847 I l.su I S') I 70 | S7 ! Ditto 

rachta, Lmn) 

Guava (Paidium j 
OBajara, ) 

Fardsh (Tamarli 
articulata. Vahl) 

Bir (Zisypliaa Je 
juba, Lamb ) 

Mahu0 (Baasia 
foUa./?M6) . 

Il—Juhi reterue^Land not gtrongly alkali 


I Inferior eorl uaed 
I for filling thdlai 


ditto 

ditto 


Maago (llaogifera ( 
iiwica, Ltnn ). ( 

Guava (Ptidiutn C 
Goajavap Limn ) i 
Jamnn (Eugaitiar 
J ambo lana, j 
Zmmk )• (, 

Babul (Acacia aim- ( 
Utn,WtllJ) I 
Dhmk (Balca fron-f 
lOML). X 

AhfM (Malia Asa- 
diracbta, Ltnm ) 

(Daibergia 

Batoo, Kasb ) 

\a*r (lisjpiuM j*- 

iabatTani ) 

JH*kui (BMda US. 

tolK / toMt .) . 

Bacaljptat tp. 
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The bad lesnlta obtaioed in 1897 at Gonikiaa wete apperentif 
dne to the ayalein tned in that year <d refilling the ikdiit ntth the 
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earth dug out of them for s| feet cut of a tetai dsfith of f eor lost. 
Had this tiicceeded it would have reduced lite oeitof|lM|t!fMom« hul 
as a matter of fact it was a lyiure. LMBifliiff these tesulli out ef 
account. It may be said that on diatinctly alkaHaa iand jdirloast and ^ 
guavas weie not a success, but that AsAw/» Ofhit and /armh gave 

w 


rawltt of promito. Mm and /bnui coiedd not pof in pfidioo* but 
hahmi might. On tbo Jnbi land (not {MOtlGnlairip aikniiiio) mnqgoa, 
guavu, and a tfMciea ol oncalyptiia «m failoioi* DktJt did 

moderately, and Mui, nim^ $k%tkam and drr wore eocoeMftit. Of 
thia lilt only Mul and Arr can be eipeciod to pap. The ootirt 
lost of the mahuiit planted in 1897 wa^ due mainly to nnakilfnl 
treaiment , the seedlingt planlr J in 1 S99 were better cared fofi 
and their pment condiooo it at followt — 


NBmbcr, 

Planted lOo 

Cnourivhinjf • • • • • • 8a 

Sirtigtfiing • • • • • • • 13 

Dead •«••••• 


Tht figaret are suflicienily encooraging to justify pentvefiooe 
in the aiiempt to grow tint most valuable tree on toch toils 

1 hese trials gave such favourable results at the outset that in 
1898 a new reserve was tiken up at Abbaspur, near Unao,to be used 
for *he propagation of babul, the growth of which » of special 
importance, as the Cawnpore unnenct have for the present almost 
exhausted the supply of bark in the neighbouring distncts. No 
opinion can yet be given as to the ultimate success of this plantation, 
but at present the progress made is noi discouraging. 

It may appear premature to discuss the future application of a . 
method the success of which has not been esubhshed, but the I 
following observauoos may be put on record — ! 

(0) The method is subsuntially the tame as was adopted | 
in the successful planiauon at Janauli which is doserflbed j 
above, where the boles were dug to a depth tnfictet te give 
the plants access to permeable soiU 
(A) The method will not apparently entuve a repcodoctioB of the 
plantation. The seedlings may be expected to die off when 
they strike the bard pan, while there will hardly be rooin for 
fresh seedlings to grow lo the onguud holes. 

(r) It follows that other things being equaU the most dcsiiable 
course is to grow trees which winyWarecnniiigfncofiiefor 
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ttt long a penod as possible rather than those from which the 
income depends on a short rotation* Of all trees tiiat 
the small landowner or tenant coaid raise, mahu4 (Banda 
latifoUa, Roxh.) appears the most desirable in this respect 
li it can be made to grow. 

{£) This does not however condemn the attempt fo raise hahuts 
If one coarse of the rotation will yield a prodt The cost of 
planting an acre with 150 trees and maintaining them till 
established is under Riso, with all the disadvantages (already 
enamerated) which result from Goremmenr supemsion 
Persons working for their own interest could probably effect 
considerable savings A fair yield of babuls should brmg in 
Rsootothe acre when the crop is ready, so that there are not 
unreasonable hopes that with a continuance of the demand 
for bark, successful plantations on this system may be 
financially profitable where facilities for carnage exist. If so, 
they will incidentally confer great benefits on the locality 
where they msy be established, by supplying timber parti- 
cularly suitable for agricultural needs, and by affording a 
plentiful supply of fuel. 

(e) It does not appear that fuel reserves on a self-supporting 
basis can be established on this system of planting, except 
possibly m the immediate vicinity of large towns, or else 
with trees which yield some other valuable product in addi- 
tion to the fuel 

Experiments have been made from time to tune with a large 
number of trees or shrubs havmg special qualities 1 he following 
may be mentioned — 

JuU (SesbuuA mgyptiaca, Pair,) — ^This plant is apparently 
of no economic value, but was recommended for aie in clothing the 
ground and so prepanng it for cultivation. It was found however 
that ihgogh the plant would flourish m soil that had been enclosed 
and was already covered with vegetanon, it would not grew in really 
alkah soil It does not therefore serve any useful purpose. 

(Tamarbt salUca, Zieu.) — This plant, well known in the 
Ganges vuUey, is of considerable use for thatching, etc. It has 
grown fairty when planted in Gursikran, but does not yield a heavy 
enouifh crop to be commercially profitable. 
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F«^il(TMiAite artkttMUt Ftf40~TUilMlM 
aunf femn, bat hur geoenlly faded, h i%wmr ffNSmka^ mOwttSkmk 
under the deep MM S7itom,ft» lAtmm In tbt fNMgflittf ellMMSt. 

DiUg Paimt (PhcBoix dnetpfiitem* 

•ome time befere nt ]ahl. Cbetmtp mm| OMiuu^ ftNM of 
them evnrieed t bm dm pitiffem wmeuy 

luM fct been obtained it JoM m ChMiikm^ Id Clmm fim IMm m 
doing Mil ; i$a are la esimnde of wblch ft bieo indM f Ibme 
hoMver appeal to Have bcttn planted an better paidiei «f hold. 

trtit —Four tpecica, TeroilAMa bokfffca, 
TermifiAlin Cttebuln, Rti* . Pbptlnathun' Baibli€a» Xliw.» 
and Zinppliun Xploppnta, WtLtk . were pkmod at Job! lo 1895 : 
the first and third are floonshing , the othera arc stniggllog. 

Agawe atnericniuif Ltnn , a fibre pfamt, wia piaated at a fence 
in Juhi in 1893 and •.ub^^qiient rears li lias snrvlved * bat the 
growth IS very slow, and there u not at yet anything worth cutting, 
even on the earliest planting 

Pithecolobium dulce* Bmih, which it more famllUr to the 
public luider us now discarded name Ingm dltlciOi iFi/tf., waa 
town at Juhi m 1890, but failed to germmaie. 



CliATTEU IX. 

5tfnimary 

The methods of treating utat, which have given retnlu of posi- 
tive value, may be aammarized as follows Where manure is avail- 
able utar that is not strongly polluted by alkali may be coltivmted. 
The financial results will depend mainly on the use that oould bO 
made of the manure in other ways A special cate le the tyatem of 
trenching nightsoil in the neighbourhood of towns in lids Gate the 
manure it readily available in sufficient quantiues to produce 
resulta. 

Where nunore a not available, the better kinds of otor can 
probably be cultivated by alienng their textote by the addition of 
organic matter, the most eatitiactory inetbod behig the ptongUng in 
of any crop that can be made to grow during the lains. When the 
water lodges at such seasons it will probably be found necessary 
to grow coane nee for this parposO| uiule wheie drier crope will 

it.47^ 
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MMB. 

Th« UtUiMtioa of the Upland Bairtn Laoda (Uaar). Chafter /X 

•mnunT 

have a chance tan hemp (Crotalaria juncea, Lmn ) mandua 
(BleuaUie coracanai Gaertn.) or sawan (Pameum coloaunif 


Umn-t Syn. P, fnimentaceum, Haxb ) may succeed. The best 
crops for this purpose have however still to be determined Where 
ample means of irrigation exist the growth of bd/ grass (Diplachne 
AlSCa, Btauv,) may be found a useful preliminary operation. 

, The method of stlung has been shown to be a success where 
local conditions will permit of its adoption, but il is not applicable 
to any large portion of the land under consideration. 

The alkali of the worst kind of utar has been proved suitable for 
use in making glass, provided the enterprise be on a large scale and 
under skilled supervision and it has been used with suceass for 
preparing caustic soda for industrial purposes 

The following may be classed as negative results or failures use 
of artificial manures, use of gypsum (on financial grounds), enclo- 
sure for fodder, propagation of grdsses, ordinary methods of plant- 
ing timber, sowing seeds of umber trees broadcast, and surface 
drainage. 

The deep ihdl^ method of planting trees is on its trial, and no 
opinion can be pronounced on it until the young trees now in the 
ground either die off or come to maturity The enquiries which 
have still to be made w'lll deal with the following points — 

(i) The removal of the alkali from the worse usars, so as to 
bring them within the range of the methods of cultivation 
w hich are successful on the better classes of land At present 
the methods which deserve a trial are the different systems 
of subsoil drainage and the scraping of the surface at a time 
when the efflorescence is at its maximum 
(a) The use of lime on land not badly affected with alkali. 

(3) The use of nitrate of lime on alkaline land 

(4) The growth of indigenous and imported alkali plants to- 

gether with a determination of the vanous plants that grow 
on unenclosed mars. 

Xs) Determination of the best crops for ploughing in, in order to 
improve the texture of the soil 
X6) SnittbilUy of the clays for pottery manufacture. 

Enquiries in these dictions are either in progress or will be 

slsxted ns opportunity offers. 

R. 67-70. 

( »30 ) 

G. I. C P. O.— No. S06 R. IS A. O.-^aS-i 3 - 01 *- 2,230.^6. M.Sb 


r 



THE 

AGR1CU4:.TURAL LEDGER. 


1901 -No. 14. 



AGENTS 
In Britain 

Messrs — 

E. A Arnold, 37, Bedford Street, Strand, | Liizac & Co., 46, Great Russell Street, 
London, W C. London, W C 

Constable & Co , a. Whitehall Gardens,' Kegan Paul, Trench, Trikbner k Co., 
London, S VV Charing Cross Road, London, W. C 

Sampson Lcov, Marston & Co , St Dun ' B Alfred Quantch, 15, Piccadilly, 
Stan's House, Fetter Lane, London, E C London, E 
P S. King k Son, 2 & 4, Great Smith Williams and Norgatr, Oxford 
Street, Westminster, London, S W Deighton Bell k Co , Cambridge 


On tub Continent 

Messrs — 

R Fnedl&ndcr k Sohn, Carlsfasse, ii, . Karl W Hi^semann, Leipzig 
Berlin, N W Ernest Leroux, 28, Rue Bonaparte, Parise 

Otto Harrassowitz, Leipzig Martmus Nijhoff, The Hague 


In India 


Messrs. — 

Thacker, Spink Co , Calcutta and 
Simla 

Newman & Co , Calcutta 
Thacker & Co , Ld , Bombay 
Higginbotham k Co, Madras 


Superintendent, American Baptist Mis- 
sion Press, Rangoon 

Rai Sahib M Golab Singh k Sons, 
Mufid-i-Am Press, Lahore. 

A J Combndge 8c Co , Bombay. 



463 


C 0 rrttit 0 m. 

Tmx Aokicultokal Lxoon No. 7 or 1901. 

" On tht ttedi of torn* spoettt of BtasriCA W SiMpte. 

On pnge 108 (line 8 from the bottom) the epideimnl layer of tho 
seed coat of BfMiica Napus, var. dJchotooM Ic deacribed et 
detachable; on page in (line 14) tbe same layer u said to be 
nndetachable , In B CUBpealfiSt nar. Ssraon. and on page is6 
(line 9 from bottom), on page 114 (line 8) and page lay (line 10) the 
epidermal layer of B. juncea Is stated not to be sepasable and 
detachable ; page 1 16 (line ss) tbe seed of B. rugrosa is said to have 
a cellnlsr separable mucons epidermis , and a similar statement is 
made on page 1 18 (line so) and on page isy (bne 9 from bottom) of 
B besaeriana The translation of the German expressions which 
occur in the original, rit , getheilte Schleimschicht and uicht gethellte 
Schleimschicht by the words " detachable,' “ separable " and '• unde- 
tachable" is misleading, and I am desired by the translator of 
Dp. Klnzel’s interesung paper 10 explain that what the author meant 
to convey is “ epidermis divided by transverse septa or “ epidermis 
not divided ' 

It may be explained that the difference is one of degree , if the 
original transverse cell walls of the epidermis retain, as they do in 
some species, ditferent optical properties to the mucilage added to 
them, the) can be distinguished under the microscope in sections 
of the npe seed-coat , if they do not, then their presence can be no 
longer seen —(£ditor ) 


( lySa ) 




INDEX. 


Ahdarat 317. 

Abrac ,409 j Agrft lac wai«» S14 

Abri work, 3 i(H 3 aS AfnMtl* alha» aw laJtaa fS. 

AkutHon Avkwaaao, lolflftoro of uTlnity of 51 Akai^ au. ajj , ste Piom u l i g l aia. 

Acacu arabica, aa lodiaa aaoMNodcr, M Atkin, Pr , glo, 

— a food of lac. aio 14.161 »6 j AilaoiboiaxcilHkiiMoftimkar* | 4 I» 

m Babal and kUur. Aiiaatui. toleraaea al nlMpPf# Si- 

— , planM oa u«ar liad, 43*^ A»ail*a, Dr.» 

trial of, on naar land 4^* * r> hiton, Bngado-Sarfaoa, J E Uioo, loa* 

— , UM c \ timber, 144 Atatb rang, 311 

■■ ■ ■ Catechu, 144 , stt Khair • Afur, 34^, , ia« LafcratraMBia FlorrefWtt* 

■ - .appearance m disease. 1 1^, tat Akiumm, 346 1 we Millaiftodia haelBwiNi* 

>, attempt to artifi«.iali\ presd die- Atrrt aio, w AlruriL#a naolttccaoa* 
ease of, 167 it 'ii</rart. 545 mc AdmA nordifoiia. 

, Climatir cmditions tSat faveui , aS; 

discAse, i6u A 'alt, 34 , we Terwnnalia Ckebala* 

• derom position J tmues id diaeaae, 1 Albitzia Lebkak, 34I 

147 '• — i, a food ol lac. 110, aSl ; Swrb 

•(duration of Me ''f, 138 and Swia 

food of lac, 310 I lopKantka, 54 ^ Acacia lophaalka. 


) Ataof ABMnciM» ao Xadhui m 
I trial of , oa wiar lMid» 4Si« 


- niicrofropK appearai^e of stem 
in diieaie, i SS 
microicopir structure of* 15s 


lucida, a food of lac. aio. 

Albumen la lac, 307 
Alcock, Maior A, 77 > 05 « l»< 


, pti&aible influence of cyclonct on Aleuritic and, 795 


disease of, 144. Aleuritrs Bioiuocana« a food d lac, 3ia 

— ■■ — remedy for di eaee, 179 Alfalfa, 46, 367 j we Madicago latiea. 

— , eetson of flowering, and Irudjog, I tolerance of salinity of, 49 * 

137, ' Alhagi roaororum, aa Indian aan 4 "biadar« M. 

■ ■■■ , Buppoend cause of driease of, 139 1 Aligarh, eipenmaat on rah laad la, 43 ®» 

— eburnea, an Indian aaod'binder, 6b I Alizarin, 336. 


— — Intsia in lac dyeing, 303 

■ ■■■■" Jacquemontii, an Indian Band*binder,68 

■ — ■ lophantha, limit of salinity for, 54 

■ --- melanoxylon, limit oi aalmity for, 54 
— modesta, 344 

Acer macropfayllum, tolerance oi salinity of, 54 
Acrolein, 41 1 
Adda, 331 
Addt, 311 

Adlaa cordifolia, use of Umber, 345 
Adulteration of lac, aSo 
Afndi ait, 403, 

— — wia clotk, 393. 

^ ■■ " , ladief* dreas of, 400 

- — — , maonfactuie of, 399 


AIk.li>kutb, 60, m irudiMiai 

tolerance of alkaline salta, fiS* 

I - - — ^ CommoQ ealt 06. 

I — r.u»fc^ tA. 

I Salaoda, 65. 

I laada, amoeat ef alt ramoad ky aH 

1 babei^ 40* 

, dietnbiitia et, la Ih* 48* 

■ menrementa of nalt »» 41* 

aatare, val a aad aHb ati a af# 4>« 

\ ^TTty in which agflatia la lajaad 4^ 

j Allenrolfa ocodatalia, 60. 

' Almond, tolarana of saludr 0^9 51 - 

I Aloe, Kmanetm, iRi, aSa, 3 ^ 4 - 

I Al^ ifi 7 1 •" yiKilta***. 


, noder. i.BiitiKe on vl la, 4 *} I i* 7 . "• L««. 

A|Uli,Mr.S.K,i]6 ‘Alla,*?, IIP- 



Alum, 993. 

Alimr lac ware, 316. 

Amalf an» uicd in Uc ware* sao 
Ammn, or late crop of lac* 339. 

Aiphraiia, m*d tii-oU ealco« 117 
Atn{id Mohamatad, 140. 

304. 

Anramau* reclamation of usar land at, 437* 
Amfitaar tec mare, 3i9< 

AaderHHit Dr , 184. 

Andiopofon innuUtua, 451. 

4 ■!— (ovcoUtuif an Indian sand-binder, 

66 . 

_ , halapeniit, analyaii of, aa Green 

Fodder, 35a. 376. 

"■ lanigfar, an Indian land-binder, 68. 

■ " ■■■■ ■ ■ ■- Sorghum. 453 ) M* Sorghum and 

Egyptian corn 

, analysis of Grain, 352, 376 
, Fodder, 353. ! 

■ ■ ■'■■■ ■ - , tolerance of salinity of, 48 

Angelo Brothers, Messrs., aSo 

Aniline dyes in lac ware, 317, 32a, 342 
Animal life on user soils, 426. 

Anjir. aia , SM Ficus Caries 
Anntt 347 , se€ Wrightia tinctoria ^ 

Anogeusus latifolia t use ot timber, 345 
Anona squamoaa, a food of lac, igg^ aio 
Anthocephalus Cadamba, use of timber, 346 
Ants ascending trees, moans ol preventing, ao6, 207, 
229 

— swarm on lac, ao6 

Apples, tolerance of salinity of, 53 
Apricot, tolerance of salinity of, 53 
Arachis hypngaca, analysis of kernels, 354 
— ■ ■ > analysis of shells of pods, 354 

Archer, Mr , 17a 

Areca Catechu, a disease uf, lag 

— ■ — — cultivation of, 1 36 

— , loaf-sheaths to protect manure, 38 

— , season of sowing, 137 

treatment ol disease of, 134. 

ArnJ arraiku, 343 

ArAer, 230, 231, 356, 357 , sh Cajanus indicua 

— ■ Aai, 211,232,0## Cajanus indicus. 

An, 31a 

Anitida deprcisa, an Indian aand-binder, 68 
— ■ - sctacea. an Indian sand-binder, 69. 

Araa, 346 , st# BorsMut BaboUtfer. 

Anenic in Uc srare. 306 
— , yellow, 279 , MFOrpiment. 

Ateenit* o( ooppor, 310, 332 
Arlicboke, tolorance of aabnity of, 50. 

Artocarpns Chaplasba, 345. 

iategnfolia, 345. 

Asem M# Terminalta toiiientosa,ai3. 


Asnisii, If# Pterocarpus Marsupium, 378 
Aif Jfat, 113 j M# Brassica juncea 
Asmam, 338 

Asparagus, toleianoe of salinity of, 51. 

Atphodelna tenuifoliusi seed m ori cake, 117 
Assam, exports of lac, 1B85 to 1899, 388. 

, lac », 336, 371, 391. 

, pigments used 338. 

Assi, 18a. 

Astar, 341 

I Asvatt 312 , ### Ficus religions 
Afa, iS, 210, J## Anona squamosa. 

Atishi\vork 311,328 

Atriples halimoides, an useful Australian salt bosh, 
46. 

- ■■ " ■ leptocarpa, an useful Australian salt bash, 
46 

— — nummularis, 453 

- — " , an Indian sand-binder, 69. 

■ semibaccata, an useful Australian salt 
bush, 46 

■ ■ , tolerance ot salinity of, 64. 

Auck Sugar-cane, liability to disease cf, 79 
Aus or early crop of the lac, 239 
Australia, methods of testing and improving wheat 
in, II 

— Paspalum dilatatum m, 1 
Australian pines, 54 ; see Casuarina eqmsetifolia. 
Avnrai, 369, see Panicuin miliare. 

Avene sativa, analysis of Giain, 355 

*■ — — — istraw, 355 

Awa, usar land at, 445 


B 

Babul, aio, 262, 263, 338, 344, 458, <## Acacia 
arabica. 

Baccaurea sapida, 305. 

Bacchus, Mr , 1 
Bachi,3ii 

Bacillus vascularum, cause of gumming of sugar- 
cane, 175 

Backerganj, disease of Areca Catechu in, 129 
Bactenum Aceb, in disease of Areca Catechu, 166^ 
I 168 

Baden-Powell, Mr B. H , 184, 331* 385* 399 

— , on lac IB 1868, 359, 394. 

- , on lac ware, 318. 

Badeska Lot, 115 < mw Brasmea rqgoea. 

Bagn lac ware, 312 

Bohan, 346 , see Populus cuphiotica. 

Bahraich, lac at, 336. 

Baku kaguUtZ^u 



Baillw^ Mr D. C« 433. 

Batr, 921, 227 , m Zixyphos Jajubt 
Bmisaki, 935i 336 
^^.470^ 493 3 Mr 

OB usv mb, 417. 

BMu 212 j m Ugan tf a m b innriaorm. 
Balfour, SurgBtMKGcaml P. g!> 367 * 335 * 
Bamboo, uoe of, tn lac turnory, 310, 334. 
Banda , $m Pterocarpus Manwpium, 378. 
BaBorjee^ Mr. N. N., 350. 

Bamtka wugoKm, IbMtty to dbrnw of. So. 
ifonibya, 331 . 

Baakm, diMwm of SmarctBo b, 77, So, 

, hc-dy«B3 at, 30a. 

Banaaki S«igar«aoe, liabiltl|f to dtaoue of, 78. 
Banfan, 983 , sat Pteos henirKlrr) 

Bapu Rao, Mr , aM 
Bar (Fioii alLnAima), Jii, J}a 
aia, (Zirvphuf Jujuba), af 
planta 

Bara^Maitar, 373, 373 , aee Piiutni lalivum. 
Darauli, usar land at, 429 
Barber, Mi C A , ;i, 74, 93 
Bargad, aia, 3 ^ , tfS Ficus Itcngalcnbiii 
Barghai, aia , m Fiiuti bengalensis 
Bath, iiJ , i#r I icus bengaIcu!iL» 

Barloy, grown on uiAr land, 441 
■I , tolerance of salinity of, 47 
Barnyard grmaa, 4B , s*s Panicum Crut-galli 
Barota, 340 

Barfonga, au, sit Kydia calycina 
Basoolt, 315 

Bassia latifolia, analysis of green manure 
38 

... pbnted on usar land, 458 

trial of, on usar land, 456 


Basta Sugar-cane, liability to disease of, 78 > 
Bani, Mr B. C , 285. 

■ ■ on lac in Amm, 336, 391 

■ - on lac in 1890^ 334 


Basudeoffs ka dtbbvj 316 
Bat, 317* 443 f MS Diplachno fnsca 
Boffi. 300 . 

Bauhinia latifolia, use of timber, 346 
Bsttit, 363 , sat ElcuBine Gn-acana. 

■■ , 388 , saa Panicum FruBicntaceum 

Bedcer, Mr , 105 

Beet grown 00 alkali land onRt for sugar nakiog, 

51. 

— — , toleraBce of salinity of, 50 
Bcheca, diseases of Sugarcane in, 78. 89. 

Ba'ati Siigaraiae, liability to dtseaae of, 8t 
Bell, Mr. Bcatsoii, 135. 

BcMAikt, Herr R , 305. 

Bongo, 378 , tat Pterocarpus Mmapiiun. 

Bengalt dmeue of Arcca CatachB in, ifp 


Be&gal, diseaset of Sugiraine 10, 71. 

— . Use IB, 817, *71. 

Beuarsa lac warn, jidi, 

fK 8 ia. 8 A$.t 48 »i 4 li 8 S«i 4 l 3 ^ m difoddij 
Bsrar, lac b, 87^ 

— , praduclkNl M Uk» ills Id * 9 B$U 
Beiibola.A., 3 «|. 

BoH, , Ms^Zbypbus Ju]idM« 

BebviilgiHbf mBBMBDdli8tt|8l^ « 
Belsl^ot pAbi% A pbfiw b„ i>8. 
Blu«aipiir.dbHMM of SiifiMAobi 
BAau, 346 j MS Foptaut wpfoni H c a . 

Bhanda, 991 jm Gbraalun impaleiiBB. 

, Sufarxcaaci liablKty to dbwii 88* 

' Bkuurt, 304 , saa SymploroB themfolta. 

Bkatdr Bukkt bugar-caDe, liability to dwaoiB ait 
k KUb elastir-n), I 'll 

347 j sta thevi Bhiln, jm .-olicctors of lai, 30 j 
I Bhtrt-laha, 285 

' Skooii Sugar-t-anr liability to diseasa of, 8f« 80 . 
j Bhoofx Sugarcane, liability to dissaia of, 77 f Bl. 

I BkoofU ^ugarcane, liability to diseasa of, 78 
Bkotiya Lai, 115, uf Brassit a rugosa. 

Bkuilt, 394 , saa Carthamus tinetonue. 

Bknlt Sugarcane, liability to dissaas of, to. 

BAuflr^ 109 , saa Brassica Napus, twr dkbolOtMb 
Bhitr burnt, 448 , saa Sporabdas coroiwaiHlelbBBS, 
Bkurlt Sugv.cnne« liabibty to disease of* 88. 
ifio, 378. 379 1 Mr Pterocarpus Mamipwa. 

^inA, 378 , saa Pterocarpus Marsopitia. 

Bibla, 378, 379 1 saa Pterocarpus MarMspuMU** 
from, I Bija, ai3, 378 , MV Pterocarpus Mbiub^B. 
Btjaira, 378 , aaa Pterocarpus Marsupiua. 

I Bijosa, 378 ) saa Pterocarpus Marsupba. 

Btfosah, 378 , saa Pterocarpus Marsaphmi* 

Btjatal, 378, saa Pterocarpus Marsuptom. 

B jasar, 378 , saa PUroctrpiii Mariupinm. 

Bijo, 378 , Mr Pterocarpus ManupbsB. 

Bilaspur, lac at, 34a 
Bingham, Mr W R., 395. 

Birds, destructive to lac, 806^ 886. 

Birdirood, Sir G., 338 
Bifoja, 3»5 
Birosa^kil, 336 
Btshaupore, Uedyeing at, 308. 

Bita, 34 , sur Dalberjia UtlfaRa. 

Black acacia, 54 > mt Acada oMlaiiiMcykMi, 

■■ ■■ locust, (GledHsclua) tobraao of Mfinfty 

54. 

Blankets dyed with bc^ 893. 

Blow pipes, 337 

BobbiBi, 338*344- 


Boga^ 81J, 838, am Ztqrpfcaf Ji^ufaa. 

I Bogci, dbave of Sufu^M b, 781 89 
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B«n.i 7 ai» 77 . 

BobonB, 335- 
"Boilad-Uc/* 285. 

Bokti«is clover, 40 i 900 Melilotui alba. 

JBoi, a term for hal^-prepved lac-d>e, agOf ioj 
M, 335 1 ler Gem myrrh 
BtHiabot 430. 

B&mhai Sugar-eaoe, liability to diseaae of| 82 

BomImis, j88. 

ladaberteum, use of timber, 346 
, iBMbay, cuMvatba of peppei in, 33 
WWW — I II ■ , kc in, a6a. 
i fci.p w , kc ^re, 332. 

|hrielif|fe, 322. 
i^Boiiaus flabeflkfer, 346 
Borai, a7«^3*5. 

Bordi, a6a, 347, sh Zfiyphus juiuba 
AeiweNk serrata, set fioswettia thunfera 

— ■ thunfera, 346 
Boi, ai8 , see Ficus rehgtoaa 
Bourne, Dr A G , 73, 03 

Bok elder, 54 , see Neyundo califoi nica 
Brnu^Mr,s84 

Brasaict, bessorkna, muatard ori in, 118, 125 
■ ■■■ see Rape 

■,pereeetageof moisture in teed, 

Its 

, etructure ef seed of, 1 18, 463 

-1.1— II— ■ campeatra, aeatyma ef Grain, 356 

— i-i. I I , Saraon, mustard oil in, 

111,125 

» — ■ — structure of sec*^ 

of, 1 09, 463 

— » ■ — , percentage of 

aaoibturc lasced, 

135 

— dichotoma, 326 

' ■ ■■■■, percentage of moisture u seed, 

125 

diaaccta, 1 19 , ms S mapis diaaecta. 

— japonica, muatard oil m, no, 125 

•— juncea, mustard oil in, 115, 114 

■■■ parcentaga of moisture la aeed, 125 

atrueture of seed 1 13, 463 

' — 119 , see Sinapis Chinensia 

— • knceolata, structure of seed, 119 
“ Napui, var dichotoma, muitacid oil i» 

loOi 114 

' — ■! ■ airucture of seed, 

««i463 

• Tera^ 

- olsifera, 1 26, 

— » atrueture of eeed, *04 
*"■■■ — aigra, see Mestard 

japonica, 119 » «m Braa^ 

lapoMca. 

••“•^“^•nalifida, mualard oO in, lao, its 
■ * atmoleie si seed of, 120. 


Bmaeica quadnvalia, 106 

— Rapa, ie6, 

— — rugOM, mustard oil in, 1 17, 185. 

■ - ^ percentage of moisture in teed, 

125 

— — structure of seed of, 1 18, 453. 

■■■*■ V(tr cunmfbliaf ii6- 

'■■■ ■ ■■ ■ ■ pabnkffia, 1 16. 

Brodie, Mr V. A., 93 

Bromus, see Hnngarian Brome grass- 

Brooke, Simpson and Spiller, Meaira., 300. 

Brown, Mr. 186. 

■■ I Dr, 4ai. 

Buchanan-Hamilton, Dr, F, 115, 116, 184, 205 
— . ■ ■ . I ,, on kc in 1809, 318- 
Buck, Sir Edward C , 292, 420 
Bugalowa, 387. 

Fwb^, 368, see Panicum Frumeataceum. 

Bur, 252, 253 
Buraki.z^^ 

Burchard, Dr O H , 104, iu8, ill, 11 8, 1 19 
Burduan, diseases of sugar-cane in, 78, 89 
Burke, Major, 199 
Burma, lac in, 26^1, 371 

Bushy Samphire, tolerance of alkaline salts, 65 
' ■ ... — . Common salt, 66 

— — Glauber salt, 66 

— — - I ■ Salsoda, 65. 

■■ ■ — " 60 , see Halostachys occidentalia 

Butea, 211 , wEriolmna Hookenana 
frondosa, 181, 21 1, 380 

— ■ — — , afoodof lac, 210 221, 223, 224, 

S30, i3li >35. 338, 242, 250, 258, 259.362, 26b, 
270 , see Palas and Palash 
■ planted on uanr lend, 45B 

■ ■ - , Buperba, a food of lac, 21 1 

Button lac, 979 

■ , trade in 1899-1900, 187. 

Byaram, 146 , see Disease ef betel-nut palms- 
Byasoj 378; see PterocarpuB Marsupium. 

Bysakee, 237, 238 


Cajanus indicus, a food of lac, 211, 218, 232, 271 , 
see Arhar 

■ ■■■*, analysis of Bhusa, 357* 

■ Grain, 356 

■ , how planted for lac, 218, 232 

— - - tolerance of salinity of soil in, 424 
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Kadan, 346 , see Anthocephalus Cadamba, 
Kadku, 346, see Sterculia urens 
Kagat-leekah 401. 

Kahu, 333 

Kaikar, aia , see Garuga pinnata. 

Katn, 346 , S9e Stephegyne parviflora, 

Kam%t, unsuitable manures for potatoes, 50 
KajeU, 341 

Kajla Sugar-cane, liability to disease of, 80, 84 
KajU Sugarcane, liability to disease of, 8 j, 84 
Kajoelt Sugar-cane, liability to disease of, 78 
Kakwan, usar land at, 499 
Kala til, 364 , see Guuotia abyssinica. 

KsUatkt, 360 , see Dolichos biflorus. 

Kale, tolerance of salinity of, 50. 

Kali Nadt, 4x3 
Kallmt, 418. 

Kaman^ 331. 

Kan, 346 , set Olea cuspidata. 

Kanagal, 34, see Dillenia pentagyna. 
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.leaffaUiB.gy, 

— — , pepper growhig m, 34. 
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f Kao^hud, \oo,9H Geranfum Wai/fchianun 
Kapae uft, 230 

557, 358 , see Carthnmas hoctonus. 

Karar, 399 

Karos, 3^5, 366 , see Lathyrus sativus 
Karfkkarat, 318 

Kan Muitala, 34 , ^ee Ougeinia dalbeigioides 
Karinthagara, 378 , see Pterocarpub Marsupium. 
Katak lac, 395 

Katar Sugar-cane, liability to disease of, 78 
Kathar, 913 , see Zizyphus Xylopyrus 
Katkolt bat, 229 , see Ficus altissima 
Kaihir, 332 

KaU, 394 , see (^rthamus tinctonus 
Kattmukki, 378 , see Pterocarpus Marsupium 
Katkee, 238 
Kaikt, 235, 336 

Kaval, 33 , see Careya arborea 
Kavanagh, Mr R M , 269 
Kavla, 33 , see Careya arborea 
haola Sugar-cane, liability to disease of, 85 
AojZf sariska, 1 15, see Brassica juncea. 

Keol, 2 \ 2 , see Ficus infectona 
Keora-ka-patta, 316 
Kermes, 182 

Kerr, Dr , on lac in 1881, 184, 317, 

, Mr J H,88. 

Ketar Sugarcane, liability to disease of, 83. 
Ketan Sugar-cane, liability to disease of, 77 
Keventer, Mr , 44a 

Kkagra Sugar-cane, liability to disease of, 85. 
Kkair, 210, 333 1 see Acacia Catechu 
kkajooV“kt~dandi, 316 

ghar, 316 

Kkajur, 327, see Pheenix dactylifera 
Kkakkra, 262 , see Butea frondosa 
Akakt, 414 
Kkam lac, 260 

hkankar, 3ii , set Butea fcondoea. 

Khar, 978 
Kkarad, 339. 

Kharadi, 308, 321, 327. 

Khan Sugarcane, Uabilfty to diseeae of, 66 . 
Khan/, 43a 
Kkar^pant, 885 * 

Kkar usara, 448 , see SporobolM SrabKiis. 
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, / ajward, 320, 322 
I Lako" derived from Lac, 182 
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Lakh dana, 360 
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La^ nava rang, 341, 

\Lalka Tora, 112, see Braasica 
I Saraon campeatna, mt. 
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L^'m eaculenU, analyns of Grain, 306. 

Le Soanr, Mr. H R., 4071 4^ 
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Liotaid, Mr L , 184, 303 
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Lnhum perenne, tnleranre of salinity o», 48 
!■ temulentum, toUranre of salinity uf, 48 
l^ughbridge, Mr R A 41 
Lowne, Mr , 5b4 
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Mesua ferrea, use of limber, 346, 

Mian )an, 315 
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Mohra, a moUuscan shell, 3> <• 3a8 
Mollison, Mr. 392. 
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Nadia, diseases of Sugtr^ne in, 84, 90 
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Nagulu 223 
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Pah-paUn lac ware, 314, 319. 33i, 322 , 323 
Fair*, <Ficus sp), 230 
Pakur, 218 , see Ficus infectoria 
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Paoicum colonuoi, 462 

CrufgtHi, vof muticum, tolerance of 
salinity of, 48. 

Crumeotaceuffl, 462 

— iBilysis of Gram, 368. 

■ — yavanicum, 450 

lumcntonim, analysis of Green Fodder, 
3d0 

mUiaceum, analysis ef Gram, 3dQ 
— — miKarc^ aaalysb of Gram, 369. 

Pank, j 8S. 


Prarh, tuleianr of salinity 3 
I Pi ifock, Mr >7 

I Pea 1 millel 4N , set Peiini4Hum typho.deum 
Pears, toleranc< of valunt I'f 53 
I Pearson, Dr 184 
Pea., grown on usar land, 44' 
j PeddniTt 378 , sec Ptcrocary us Maniupium 
^PedJet 378 , set Pti-rixarpu Marsupium 
Prdektt, 37S, If r Ptcrf>rarpuh Marsupium 
I l‘ede’, >78 , jcr Pterocarpub Marsupium 
' Ptdycf 37S , scr Pterocarpos Marsupium 
I Veepa^, u)2 242 , see Ficus religioaa and Ptpal 
I ■■■, killed by lar, 196, 19K, 714, 21s, 

I Pegu Lac trade fruni, 183. 

I Pelargonium renifonne, raediciaal use of, 98 
j Pf nnibctum renchroides, an Indian sand-fainder, 69. 

I ■ typhoideum, analysis ol Gram, 370. 

■ tolerance of salioity of, 48, 
43J 

Pepper, cull* vat ion of, in the Bombay Prestdoacy 
’ 33 - 

I Pereira, Dr., 380 
} Peronspors, 133 

I Perotia latifolia, an Indian saad-btnde-, 69. 

I Pershad, Durga, Hakim, 313* 343- 
I FAagwf0, 212 , Mr Fiais palmata. 

Phaseolus aconitifoliui, a^yna of Gnin, 371, 

—■ Mungo, analysis of Grain, 171 
I — - radiatiis, analysis of Grain, 373. 

Philips, Mr , 229 
I Phirkness top, 347 
I Phloem, 152 

1 PhoBiMs dactyhfera, W 1 Mtf dala-palm utdikmjuf 
■ ■■ , tnal on liar 1^ 4>i. 

j Pheg, 283, 334. 380, 386 
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Pkul koHual, 316. 

Phulah, 344, Acacia modesta. 

Pkulkaris, 401. 

Pliunki Lac, 195. 

PbyitifithuB Emlilica, tnal on u^ar land, 461 
!'■ ■ ■■■■■■ ^ use of, a ^ecn manure, 34 

Pimha tora, lU, see Brassica campestns, var» 

Sanon. 

Ph^ki ton, 112, see Braasica campestns, var 
Sarson. 

Piasal, 378, see Pterocarpus Marsupium 

■ I ■ , 213 f Tcrminalia tomentosa 
Pigments in lac turnery, 337 
Pilcher, Major, 447 

Ptlkhan, 212, see Ficus TjakeU 

Pilna Sugar-cane, liability to disease of, 80. 

** Pine<Apple disease ’* of Sugar-cane, 73 
Pinus longilolia, 325, 32O, 340, 346. 

Pipa, 312, 323, 3ag 

212, 216, 221, 235, 23^ 245. 248. 252, 253, 
259. 2^)1, 270 , see Ficus religiosa 
Piper nigrum, cultivation of, in Bombay Fresidenry, 
33* 

Ptpla, 262, see Ficui religiose 
PippavOt 198 , 5^^ F cus religiosa 
Pirbhu Lai, Forest Kangcr, 237 
Pisum sativum, analysis of Bhusa, 373 

■ ■ ■■ ■■ (.ram, ^72 

Pithecolobmm dulce, a food of lac, 21 j 

■ ■ trial of. on usai land, 461 

Ptt-sal, 378 , see Pterocarpus Marsupium 
Pitshal, 37b , see Pterocarpus Marsupium 
Pit-shola, 37b , see Pterocarpus Marsupium 
Plane, )4 , see PUtanus orirntalis. 

Plantain, j&i, 282, 2Ss, 298 

- ■ , ash of leaves in dyeing, 314 

■ — - — in preparing lac, 285 

Platanu^ oiientalis, tolerance ui salinity of, 54 
Plmy, 97 

Plum, tolerance of salinity of, 53 

Plunki, 222 

Podanur lac ware, 311 

Pola, 212, see Kydia calycina 

Polli, 396, 397. 399. 407. 409. 410, 413, 414. 

Polygonum Convolvulus seed in oil-cako, 117 

Poplar, 333 

Populus, see ( otton wood 

Populus eaphratica, use of timber, 34G. 

Pero, 212 , see Ficus Cunia 
PoUsh, 378, 

Potatoes grown on iIVcali lands, 50 
m poor |( manure is kainit, 50 

P^undt Sugar-cane liability to disease of, 76 
Powan, 398. 

Pewati-jo^f, 39® 

Poweli, B. H Baden, see Badcn-Puwell 


Pram, Major D, joj, 105, I06, 107, no, 113 

i 379. 

I Piashad, Rao Bahadur, P Sukdev, 312 
Procter, Professor H R„ loi, 

Prosenchyma, 150 

Prosopis spicigera a food of lac, 212, 262 

. trial of, on usar land, 435. 

Hrunus Amygddlussea Almond 
— — Armeniaca, see Apricot 
- ' ■ Persica, see Peach 
— see Plum 

Prussian blue, 310, 320 , tee Lajward 
Psidium Guajava, planted on usar land, 458. 

I — , use of timber, 346. 

I Pterocarpus, 386 

I bilobus, 378 

dslbergioidts, 383 

I " crinaceuB 380 

. Marsupium, 377, 37Q. 380, 388, 390, 

391 

■ ■ — ■ ■' ■ ■ , a food of lac, 212 

— — — , dye from bark 391 

. green manure from, 392 

~ — . anal\si>< of 36 

, . leaves for fodder, 3^2 

I - — - — , tan l»iuoi fiom, 391 

" . use of as a green manure, 

34 

. , uses of timber, 392 

'1 —————— , var acuminata, 380 

> — — acuta, 379 

■ ■ " biloba, 379 

V era, 379 

Puccinia graminis 12 sit Rust 
Puncham Sm^li, Forest Ranker, 23S 
' I'unjab, iac in, 258, 294 

I , Idc uaie, 331 

, — , pikments used in, 339 
PupaliB orbiculata, an Indian sand-binder, 69 
Pnrt Sugar-cane, liability to disease of, 7S 
Ptirnea diseases of Sugar-cane in, 85, 90 
Purvi Sansha,iio , see Brassica campastns, var 
j Sarson 
Pye, Mr H , 31 
, Pyrus communis, see Pear 
I ■ - Malus, see Apple 
Pythium, 132 


, Querens lobata, tolerance of salinity of, 53 
— Robor, see Oak. 

' Quicklime, use of, in preparing lac, 289, 
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R 

Rachit 32lt 322 

RadaiherOi 378 , s€i Pt«rocarpus Marmipium. 

Rag%, , ses Eleustne Coiacana 

Rahtlaha^ 229 

Rai, Mr Mansukh, 248 

Rat mustard seed, percentages of mustard oil 
103 

— , 106, see Bra<aica juncea 

Rain destructive to lac, 2 j6, 239, 246, 264 

Rainfall, effect of on usur land, 417, 

Raipore, lac at, 240, 247 
Rajputana, pigments used in, 341 
Ralot 374 , see Setana italics 

164 , stv ijuicutia ni 

Ramie, tolerance oi ^alin't' of. 1 
Fanga, 317, ^ ,1 
Ran^^aia, 32 1, ^23 

barat, 37, S, ue Pterocarpo*- upi' 1 
J24 

Rangpur, dist.a'ics ol ^ugar-Lanc. in, '‘5, <i'* 

Rapr, tolerance ol vahnily of, 50 
Red gums, 54 it [ ucalypt'i 
■ lead 3Jo, 32* 

— — mercuiy, ^10, Tit* isCi *«f Red lead, \crinil 
lion and sulpliK « o' mercury 
«— — « smut, of sugar-Cfc»ne, 

Reeas, i7a, 177 
Reh, 417, 4**1. 419 

literature relating tc in India, 08 
nature, value and utilisation of Alkali lands, 
41 

Fehaiiit 418 
Reht, 418 

Rcichenbach, llaionesi Hermfne ven, 171, 172, 177 
Reid, Mr J K , 43t 

Reora Suc'ar cane, liability to disease of, So 

Resin of >ac, 294, 2ij0, 297 

Resina Kino, 3S0 

Resino-tannol, 295 

Reti, 3J3 

Retthouien, 350 

Rewah, lac at, 247 

Rheum, tee Rhubarb 

Rhubarb, intolerance of aalmity of, 51 

Rice, grown on usar land, 441 

Ricinus communis, see Castor. 

Ridley, Mr M , on injury done by lac to trees, 214 
Rind Fungus, of Sugar-cane, 75 
^0ia 321,333 

Roe, Mr. E. W Graham, 397 . 398, 405- 
Roghan, 396. 397 . 398. 399 . 4O0, 401. 403, 403, 404, 
4DS1 406, 407. 4 og, 410, 411 * 413, 413 
■ itmrn, uses of, 4<^ 


I Rohtra, 346 , see Tecoma undulatt. 

^'otfa, 346 , see Teconu uodulata 
Romanis, Or., 421. 

I "Root disease " of Sugar-cane. 75, 

I Rosin mixed with lac, aai, 279^ 298, 325, 

' — — — , detection of, 298. 

^ Ross, Mr A., 33fr* 

I Reunda bvgar-eaiw, liability to disease uC, 831 
gg , see Geraniam nepalenss. 

Roxburgh, Dr W, 114, tiff. 

I ■■■■■ , 1 84, 205 

1 — — - — on lac iaaect, 196 

Royle, Or F., 184 
* Rubis coriiifoha, 99, 

9 JOS 

Ru 3(f. Gusoypium (herbiiceain) 

F j iiii I 1 1 1 iio^t paliu, I**! 

‘^1 1 f ‘ii I >1 

R .f \ir i>n Ur dyein.r, if >3 
' >1 i lit vtiL pii vt nlKtn id, I 

A u.f ^ ''I. i icuH lacci.era 
Rwn, Ml G \f r, 3 * 0 , 217 

■ ■■ — , on liL in Sind, if'2 

K\e^ tolc B'lreo! salinity oi, 4*1 


s 

Sarclurim cilia e, an Indian und -binder, 69 

Su. All X34, 

Sac h , Rrnlessur J von, 17.’ 

Sadni V14 111 Larthamiis tmetonux 

^.attda 338,34* 

Safrdu-ki’-bai^ 317 

Satiluwer od, chcmiLsl change of boiling, 411, 

— , metho Is of pirparattuQ of, 395 

213 , <v Tectona grandis 
5,i wan 147, Tu.1 grandis 
Sah,i anpur, lac trade at, 237 

Sugar-cane, liability to disease of, 80 
, Sahiwal d Shshj ur lac ware, 314* 332 . 

I ^aA§ ma^a ran/, 34* 

Sada, 333 

> *>aj, 213, see Fermi nalia tomentosa. 

I ^ajji, 279, 324, tsei arbonaie of soda. 

I Saji^mati, in preparation of lac, ago, 297. 

j , ID lac-dyeing , 303, 304. 

I Sakki, 324. 

> Sakorehtnia Sugar-cane, liability todiwaieof, 85 
Sal, 313. 218 , ter Shorea robusta. 

Sa’di, 352 , tee Boswellui thonfen. 
Sal-ammoDiac, 317 . •ee Naoaadar. 

Solar, 346 , see Boiwellla thunfen. 

|5n/dr, 269, see Panicum miliacewi. 

Salicornia terbacca, 82. 

' I — maerwaUf 69 . 
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SAlicornia bubtenninjJis« S 9 1 Dwarf aamphire 
■» ■■ ■ » tolerance of balinity of, 6i \ 

Salsily, tolerance of ulioity of, 50 
Salsola Kali, var. Tragus, amount ot abh in dry 
matter of, 40 

Salt bushes, trial of in India, 453 
— M wort, 60 , fw Suaeda torreyana 

■ — worts, tolerance of alkaline saU*!, 65 

■ I ^ ■ Common salt, 66 

■ ■■■■ ' Glauber salt, 66 
I ■ — ■ — Salsoda, 63. 

Salvadora oleoides, an Indian sand-binder, 6 g 

■ ■■ — pernca, an Indian sand-binder, 69 
Sam, 345 , Artocarpus Chaplasha 
Samtla, 332* 

Sandan, 212, sie Ougeinia dalbergioidos. I 

San hemp, 444 * Crotalaria juncea ' 

Sand-binding plants, literature relating to, 68 
bap, circulation of, 157 
Saponana Vaccana, seed in oil cake, 117 
Saran, dibeases of SugarK:anc in, 86, 90 
Sarcobatus vcrmiculatus 59, sw Greasewuod 

tnlcrSnCe Of sallOlty of, 6l 
Sarepta mustard, 107 , Brassica bessenana 
Sargeant, Mr C , 1 
Sartngis, 546 

iarsott, 107 , see Brassica campestris, vnr Sar<on , 
also Bra&sica dichotoma, 326 
■1^1 mubtard seed, percentageb of mustard oil in 
104 

zard, 110, sett Rrassica cam pebtns, var , 
Sarson. 

Sasui, 340 

Sathi net, grown on usar land, 441 
Sathra, 331,322. 

Snihri, 331, 32a 

5a^u, 3G4. 363 , see Hordeum vulgart 
Sava, 3G0 , see Panicum miliaceum 
Sawa, 368 , see Panicum Fruraentaceum 
Sawan, 368, 463, see Panicum Frumentaceum 
Sawanit, 36b , see Panicum Frumentaceum 
Schcnck, 380 

Schima crenata, a food of lac, 213 
Schiromel Sc Co, Messrs., 104 
bchlcichcra triiuga, a food of lac, 213, 222,224. 
231, 235, 343, i46t 3581 36a, see Kubam, 
Kusamb and Kusum. 

Schliclit, Dr , 104 
bchmidt, Herr E , 300 
Sthosne, Kilburn Sc Co , Messrs., 29a 
Schuster, Herr A , 123 
Sclerenchyma, 151 

Sealing wax, made from lac, 308, 336 
Secale cerealc, sh Rye. 

Secoinb,Mr Edwards. 

Soed-lac,ai3, 277, aSg. 


Seed-lac, analysis of, 996 
— — , bleaching of, 278# 

--, trade in, 1899-1900, 187 

Seeds of Brassica and Sinapis, structure of, 103,463 
Sem, 361 , see Dolichos La blab 
Semul, 346 , see Bombay malabancum 
Sen, 373, 373 1 Pisum sativum. 

Sereh, 74 

Sesamum indicum, 394 

— — , analysis of Gram, 373 

■ ■ ' ■ , seed in oil-cake^ 1 18 

Sesbania sgyptiara, trial on usar land, 460 
■■ grandiflora, 383 
Sctaria italica, analysis of Gram, 374. 

Sett sartsha, 112, see Brasbica campestns, var 
Sarson 

Shahpur lac ware, 319, 339 
Shahtut, 34G , see Morus indica 
Shalu, 35a, 37G , ^ee Andropogon halepensis 
Shamsara Sugar-cant, liability to disease of, 78, 
ba, 84, ST), g(i 

Shan States, lac from, 26b 
Sharbatt, 340 
Sharp, Dr J Gordon, 9b 
Shellac, adulteration ui, 298 

, analysis of, 296 

— , a b>c-product, 185 

— , bleaching of, 298 

, cleaning tht, melting bags, 283 
increase in demand, ib6 
- - - - , price of, 190 
■■■ -1 qualities of, 283 
— — statistics oi trade, 1868-1900, 106 

, stretching, 282 

Shikdar, Alimuddin, 138 

-, Nabu, 138 

Shingarf, 326, 341 

Shisham, 211, 323, 339, 346, see Dalbergia latifolia 
, 458 , see Dalbergia Sissoo 
ShiU Sugai-tanc, liability to disease of, 84 
Shora, a bamboo cage, 232 
Shores obtusa, a food oi lac, 269 
■ ■■ robusta, a food of lac, 213 

— slamensis, a food of lac, 269. 

Talura, a food of lac, 213, 265, 2C»6 

Short, Mr E A , 280 
Shrtn, 345 « Albizzia Lebbek 
Shuttles, 323 
Siam, lac from, 268 

bibpur Expenmental Farm, dm^^s of Sugar-cane 
in, 86, 90 

Sibsagar, lac prepared at, 338 
5irfa, 212 , see Lagerslrcemu parviflori 
Silage, analyus in, 374. 

Silk dyed with lac, 287, 292, 293, 302, 304 
\ Stlkon, 210 , ern Albiaaia lucida 
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Silting, as a method of reclaiming usar land, 435 
Simmons, Mr W , 151 
Sinapis chioensiB, mustard oil 10, up. 125 
— - dissecta, mustard oil in, 1 i9i 1 >5 

, itructure of seed of, 104, iiQ 
■— - ■■ ramosa, 111 
— — triloculans, I06 
Sind, lac in, 36a, 376 
lac ware, 311,316 
— — , pigntents uMd in, 34^ 

S-tngardanSt 316 
Stf^, 347 i 9 te Zixyphus Jujaba 
5tnn, aio , Albiisia Lebtek 
Stiot aa5, aa6 

S'tms, a6i ; 51M Allussia Lebbek. 

StruMp aio, Ida , S09 Alblzsia Lebbek 
Sitars, 346 

Skinner, Mr C E k., 337 
Sleeman, Major, 1R4 419, 43a 
— — — on lac, 1838, 233 
Smith, Mr W M , aai 
Smythies, Mr A , a68 
Soda for paper making, 448 

salts, formation of, in soiU, 422 
Sohaga, 325 , s^e Suhaga 
Soil of pepper gardens, analysi<< of, jg 
Sojat of Mar war lac ware, 31a 
Solanum tuberosum , see Potato 
Sofiart/, 346 , see Cassia Fistula. 

Sontal Parganas, lac m, 220 
borghum, ^ee Andrupogon Soighur*' 

Spioifex aquarrosuB, an Indian land binder, 6<j 
Spool, 324 

Sporobolus an uides, 59 , see 1 uiaock grass 

", s useful plant on alkali lands 
47 

■ ■ — , tolerance of salinity of, 60 

armbicus, 41b, 4a7i 448, 44'/» 45«i 45* 

■■ coromandeliaBua, 448 

— orieotalia, an Indian aand-bindcr, 69. 

— palliduB, 418 

SUples, Dr Edward, 97. 

Stearic acid 10 lac, 294 

bteel, Messrs OcUvius — A Co^ 413. 

Stephegyne parviflora, uae of timber, 340 
Sterculia umns, uae of timber, 340. 

Stewart, Dr J L., 99, 399 
Stick lac, 277 

■ — , analysis of, 296 

■ », trade in 1899*1900, 187 
Stocks, Dr J E . 398, 399- 
Storey, Mr T H, 347 
Strainclla Sacchan, 73 

Suaeda suffrulescens, 60 , see Salt wort. 

... — , tolerance of ttlinity of, 6a. 

toneynaa, 60 , see Satt-wort 


Suaeda Lorreyana, tolerance of salinity of, 63. 
j Sugar-enne, disotees of, in Bengal, 71 

■ ■ disease, recommendations for treat- 

ment ef, gi 

■ ■ , grown on usar land, 441 

■■■ , gumming of, 175. 

SuAaga, 278 , see Boms. 

Sulphide of arsenic, jaa , fee Hartal and Orpimont 
-■■ ■■■ tnereuq^WiSdo; wBed mtfcwry. 

Su/pAu, 345 
Sulphur, 310, 338 

Sulphurous acid, for bleaching shellac, agg. 
SundeaSf 333 , see Copal. 

Sunflower, 50 , Holinnthiie annuus. 

SunHf ht, action of, in bieaeWag shellac, agg. 

I Su^rt, 38 , see Areca Catochu. 

I W/iDKfir’, 34 see Calopbyllum tomeotoaum 

I Si 4 *r nfft , 401 

I ri< e grown on usar land, 441 

I SvL irri' ic. >4 irr* Platanus crieoUlia 
I ^jinplocon lacemosa, 278,303 

■ — — bark, uae ot. In preptnng lac* 

; dye, 290 

I ■■■ tbcxfoliB, ate in lac-dying 304. 


I T 

' Fachardia Lacca, iSi 
— ip I4S i(/6 

Tant,, 323. 334. 337. 546 , see Daibergm Smwoo. 
Fake Mohamnisd, 138 
Takrao usai land at, 436 
Tala, '146 , see Boraasus flabeHifer 
Tumalan, 2\\ , see Oalbergia Oliven. 

I I amartnd, 290, 293. 3 o 3 
lamarisk, 263 , see Tanani galHcn. 
ramaris articulato. planted on uaar land, 458. 

! trial of, on osar Inod, 454. 

I gsltics, a food nf be, 313, >63 

' an Indian sand-binder, 69. 

I — trial of, on usnr land, 460. 

i onentaJw, use of timbnr, 343, 344, 

Fan from Gemmuni WallichmiiUBi, 101. 
TarkJutn, 32 i 

Taungthabyt, 269 , see Dalbergia Oliverw 
Teak. 213 , see Tectona grand» 

Tecoma uadulaU. use of timbw, 346. 

Tcctona grandw, use of bmber, 347* 

■ — , a food of be, eig 

Teosinte (Encblmna), tolesance of aniiodiy of# 48- 
Fcnninalia Belbrica, trial of, on naar land. 461. 
— Cbcbub. analysis of green nmM 
from, 36. 


trial o4 MM kwd, 46k 
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Term in alia Chebula, use of, as a green manure. 34 
- paniculata, analysis ot green manure 
from, 36 

, use of, as a gretn manure, 34« 

- ■ ■ tomentosa, a food of lac, 213 
■■ anal>sib of green manure 

from, 36 

" ’, use of, as a green manure. 

34* 

TVfAe, 391, 332 
ThaLyegyi, 269, see Eugenia. 

Tkalanalai, 343 

Thala s>stem of planting trees, 457. 

Thanthelana, 303 , tee Acacia Intsia 
Thappa, 334 
Thasas, 334. 

Theobald, Mr. \V , a67 
Tktckrif 317 

Thielaviopsis ethaccticus, 73 
TAist, 267 , see Melanorrhoca usitata 
Thompson, Mr , 206 
Thomion, Mr , 244 
Thurston, Mr E , 237, 342 j 34^ 

Thyllen, 171 

7iAA Sugar-cane, liability to disease of, ,7 

Ti/, 373, Si'e Snsamum indicum 

— Aa/a, 3C4 , see Guizotia abyi^iynica 

lilia, see Linden 

Tilden, Mr , 97 

Tdia europ’ca, set Linden 

Timbers in lac turnery, 343 

Tin, use of, in lac iware, 31 1, 333» 335, Panni 

and ranga 

Tinea tp , injurious to lac, 207. 

Tinnevelly, collection in, 38a 
Tin-plating of brass vessels, 3i7< 

Ttnsa, 213 , see Ougeinia dmibergioides 
Tippera, diseases of Sugar-cane in, 87, 90 
Tireman, Mr H , 384 
7iw<u, 252, 253, 256 
loAAant, 324, 325 
Tor, 356, 357 f 5** Cajanus indicus 
Ton, 107, 108 , see Drasaica Napus, tiar dichotoma 
, mustard teed, peiccntages of mustard oil 
104 

Trade in lac. 185 
Treei, 183, aC6 

Trao-planting on usar soil, 453 
Trees, feeding lac. a 10. 

, injured by lao 214 

■ ■ ■ pollarding of, lor green manvre, 34. 
Trichoephana becchari. 73 
Tnnble. Mr , 97. 

Trltiaim vulgar^ aaalytit of Bran, 375. 

■ ■ I.-. ■ ■■ Gram. 375. 

T«liitcli, Dr., cm lac. 195. 

TiAlp tna, toltrancc ol sallally of, 14. 


Tuft, 346, see Cedrela Toona* 

Tur, 356, 357, see Cajanus indicus. 

Turmeric, 315 

Turnbull, Dr , 215 

Turnips grown on alkali lands, 50. 

Turpentine, use of, in IdC ware, 317. 

Tussock-grass, 59 , see Sporobolus airoides. 

, tolerance of alkaline salts, 65 

- — — ' Common saU, 66. 

— Glauber salt, 66. 

— — Salsuda, 65 

Tyloses, possible connection of, with disease of 
Areca Catechu, 171. 


u 

Ukhra Sugar-cane, liability to disease of, 86. 
Ulbricht, Profesbor R , 123 
Ulmus campt stn^ ,ei Llm 
inlcgiih'lia, '147 

U'ti sar^on no, 112 Drassica campebtua, 
lar '^arson 
Ulzfi Dr F, ^05 
L'nd( rvorben, Ui \ on, 21^4 
Upland barren land 41 5 , '^et L\ai 
I rail 372 , itt I hasculus radiatus 
( rd, ^72 Sit I'hast'ilu^* radiatus 
Ubdi land, Ind'gcnoub indhod uf cultivation of, 

— in North Western Provineeb and Oudh, 

4d 

, nelaination of, 431 

soilb, chemistiy of, 427. 

— , physical character of, 425, 


V 

ra\ 361 , Mr Dohehos Lablab 
Valdar, Mi J 1 , ^1 
Van beneden, 305 

Van Linbchnten, J H , on lac, 182, 266 
Varagu, 369 , see Panicum mihaccum. 

Van, 3^)9, see Panicum imliaceum 
Vanngi latitolia, a food of lac, ai8 
l^arma, 321, 322 
Varnibh for lac ware, 334 
Vatane, 373, 373 , see hisum sativum. 

Vatica ehinensis, a food of lac, 265 
■ ■ ■■ laccifera, 213, cm Sboren Talura. 

Vanqurlin, 383 

Vegi, 378 , aee Pterocarpus Marsapmin 
Ve/ftsa, 378 , CM I terocarpus A anuptum 
V* nga\, 378, 383. 392 1 ^ Pterocarpus Marsupiua. 
- maram, ijS , see Pterocarpus Marsupiunu 
376 , see Pterocarpus Mariopiun, 
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Vennamt^am, 378, sw Pteroctrpus Marsupium 
Vennapaiha, 378 , see Pterocarpus Marsupium 
Veppa'ai, 3461 eee Holarrhena anted) scntenca 
Vermillion, 333. 334. 338, 339 

derived from " Vermiculus,” 181. 

Vilayeii-mungt 354# Araclus h>pogaa 
Vilmonn, M , u 6 

Vtlyati-mung, 3S4i see Arachib hjpogaa. 
Vtftuh, 2ti , see Uichrostarhy. nnerea. 


Whitehead, Mr. E. C., 

White lead, 3 16> 317, 322, 338. 339, 340; stfOif 
bonate of leaid. 

Wiesner, Dr J., sgt. 

If t ayii li am 4th, jfi; ; Mir .Medica^fo sahva 
Will and Hranch, AfvMllai, 3S4. 

Williams, Mr. H. Mor^olliia 

— — R., 410. 

Williamson, Mr R M , J50. 


VitiB anionica, possiole tolerance of salinity of, | \\ iliams, Mr , 35? 

I Wilson, H, H H, on lac trade o( Beofal m 1831, 


californica possible tolerance of salinitv ul, 1S6 

5, — — * Mr , 43lt 43Si 447. 4S4. 

— vinifera, tolerance of salinity of, 5* • lilatnn, ar» 

Voclcker, Dr., 416. 430 Winds hot, dcstructJ\f to lat, 142. 

Von Undenorben, Dr , ,94. *■ '' • ' “Wemm. .mabiK Ml 

\\ Mtl MMltj, Mr, J ,98. 

W itidsidc, Mr J S,a6o 

^ Wto' a.td with lat, a9h 30>, 344 

‘ L' li toria, use of timbci, ^44, 34; 

Ware. Majo-^-Gcneral R . 4’ 

H'tii'. 3^ > J ^ ib'ab J 

-'r Lajwa'd I 

Walnu^ tiilr anre ol salinit) oi X 

Walsh, Ml b tl, "ij Xilnn, T5« 

Wardle Sr 1 homi-^, 391 X>lu dolabiilormis, a ‘«)d 0* lar, a-j, 

Wanngton, Profess. , ah Ewn manure fr m 

JVu(«N. .JTJ.JTI ,« • . um rafnu-n Vi 

Water * ''’th, niaii with Saftlower oi». 412 — j i of, as a green manure, 34 

Watt, l)i Otinge, ivsii 409 

— ^ nn Aiiidi NNiis Cloth 393 

(in a plagut in the betel n it 

palms, 139 Y 

on lac, i8i 

W» Goth, AfnJi. 3')J yroofo. iJS . «» PtCTOMrpu. Muwpium. 

1.C, ,9+. .l«e. JOS V W». JJO . »" M.rwpMB. 

Went Or F A F c . 7J K'lf J?* . »» PUroewpu. Muwpian. 

Wh.^ Auitrnlun method ol te^tinj »nd impnw- j,,, ,,o, j/eD*ll»rn»eiiIU»tt. 

1-1 , , 11 tndaittyn lD»lbor,i« sp.), tfo 

breedinR id new r»ce^ in Auitrwin. 19 

ctamctensUc. ol nut-reMiting vwietiei, M. ] 

- flour, testing co'our of, 15* 

grown on usw fund, 44'* 2 

— qualities important in I ndo, 1 7 . 

rules for breeding new ' Zm Msys, 48 . t«i Mai«. 

— ichani^r 1 breeding sUtion in Ind , 5 , Jnjnbn, a fond of lie, ,1,, Ml. fgg, ,,lb 

Ked in oil-cake, 118 ! >JS. W. ijB, »». >«'. .6%... » M, Bair. 

^eucccii of new vanctie. selected m Australia. | '..J ^ pi„ted on usar laud. 4S8. 

23 ' , use of Umber, 347 ; jw Ber 

, sdection of field lesU for, 13. — nummalaria. an Indian md-biaderi 6^ 

Uboratory teibt* for, Xylopr«*. * of lac, ao^ aoib lij, 


ft Lajwjt'd 


Xl Inn, 151 

\)lu dolabiiiormis, a 'ood o‘ lar, 3'3, 

■ anai>sn ol green manure fr m 

„ J ( of, as a green manure, 34 


Veanga, 37S , see Pterocarpus Marsupium. 
\eggt, 378 , see Pterucarpus Marsupiun. 
r^eisn, 37S , see Pterocarpus Marsupium. 


,,dectionol6eldtesUlor,IJ. 

— ^ laboratory teb.t« for, ifi. 
— , tests lor India, tS, 
.M.M-i*!lo«r, testing strength of, 13. 
Whetatoae^337 


trial OB gar Uod, 4fii • 
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Ahdara^ Mf 
Abn «orlf» tio, 

Acmcia ararbtcu. « ^^} I of lu , lo, 3i!i. ifji 4V 

sft Babul and Kikar 

— UM of lirrlirr, V 4 i 

Catecliti J44, <iirr ii 

»- ■ , f<JO<l 1 1 ' J } 

Inlsia in lar^tl^ein^ yiJ 

t)>debU, ^44. 

Ad-ia, 

AHdi, 121 

Aiiina (.uitlifolia, use of timber 14^ 

Adulteration ut lac, 3^0 

A|eav^ rM \l«)f 

Affra ! ir warr ^14 15 

Anat ai 2, J33, 1 i< us reliRifHa. 

Ailanthiis e^rrlja, u r ui timber 34$ 

Ajaihran^ ^2 

Ajur 34r), V/ I afferstia inia f'los-reginae 
Aieunint^ 34 ^ e* Miliingtiinia iKirteesia 
Akrot, 210, Sff Aleurites nioliiaani 
Aioiitan 'US, Adina Cordifuiuu 
Atai/tt, a^7 

Albiisia l.ebbek, u** 

■■ - — , a food of lar 210,263, se# Sirris 
and Siitis 

Albiiiia Incidai a ft«od uf lar, a la 
Albumen id lac, 397 
Alrorttic and 295 

Aleurites moluccana. a fiKid of lac, 310 
AliaariB. 336 

Aloe, American, 38 ii 28a, 184. 

Aliih 387, 390 

Alum, 291 

Alvar lac ware, 316 

Aroalifam, use in Uc w^re 320 

^mafs, of^tc crop of Lac, 229. 

Amlta,3i04.' 

Amntaaeiac ware, 3i9> 

Anderaon, Dr , 184 
Anirclo Brothem, Menrf , 280 
Aniline dyes in Uc ware 317, 123 , 342 
312 , »er Frus Canca 
Aiutr, 347, ace WriKhtia iinctona 
Aaefwwattf latifolia , use of timber, 345 
Amamm aquoMW, a food of lie, 199^ 3 io. 


\nth<icwphalus Cjulimba, uie of tlulMr, 3A 
Xnis aiicuitd>i|r iiMB, neaaa rjf pceveiRflf, Hdk 
io 7 , 229 

I Ants swarm on Uc, 10& 

' Af aeralUr. 343 
A'l 740. 2SI aie Ca|an us Indieaa, 

dil, 2ii, 13a, Mr Ca)a«tia iidleii. 

An, 333 

Ama, 348, tec Morasaus Rabclllfar 
Aiseiii in lac ware, 308 

yellow, 279, Orplmenl 

, At semi** of rnppar, 420, 312 
I A'lis arpus I Kvpiasba, 343 
j intrf(rifii|iA, 345 

A<an fcf Terminalia tonisatoia, 113. 

' Asniani, 338 

Assam exports of lac, 1B85 lo 1899, iQ, 

Uc in, 226, 271, *91. 

• INgmc nta us^ IQ. 338. 

Assi I Hi 
Afciar, 34 1 

I Aswat, 212, 2te, Ficua wliffiaai, 

I Au, 210, ttr Aaoni aqnafiuM 
I Atishi work, 311, JiB 
Ahm or early crop of tba Uc, Mp. 


B* 

/ 7 fl 6 fs/, 210, 282, 163, 3iS, 344^ Mr AmcU 1211101," 
i Haccaaroi lapidi, 305. 

Bachi, 31 r 

Baden rowvll, Mr R H , 


Bain Uc ware 312. 
Bohan, Pop 


-p OB lie win^ |l8L 




^opttWi oopkcBtiCi. 

Baku ko guh, 341 
Hohraicli, Uc at, 236 
Baigni, 34 » 

Bair, 221, 2J2, aer ZifypAw JojBbl. 
BaMki, 235, 2^ 

Bak!i, 212, Mr LofferalttmU pirvt6oi%, 

Baifpnr, Suigeon General F G , 267, yyf- 
RimboOp vae el, in Uc tnriiry, lao^ jap, 
BoBer|oe, Mr N. fl„ 3|o 
Bmnktfm^ 311. 
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' tte-dyeiag Soa. Butea aaperba, a food of lac, an. 

a63i m F, beagaleoiia. Button Uc, a;^ ^ 

8«|MRaO.Mr.,a06. , , ^ T —s trade in i»99-i90o, 187. 

4 ldr (Ffeoa altiMia) W, W, (Bicua elastica), Bytain, 2^7, 2Z^> 
ata; iZiigriihiia Jaiaba) aig. 347. these plaets 
flis, 835* Mr Ficot beagalensis 
Birrghai, Ftcus bengaleosis 

JlarA, aia, hv Ficm bengaleas s. p 

Jjirnsfl, 34 ^1 ^ 

ghrfanga, atf, ser Kydia calycina , ^ . 

Sa^fOtAis. Cajanus indicua, a food of lac^ sii, ai8, 333, ayi 

Mr. B. CXi 085. Arhar. 

, onlae in Amiin. aaO, agi — planted for lac, w8, 3^ ’ 

n ^ on lac in 1890,334 Cake* Lac, Stitiitics of import into Great Britain, 

tmidloinkadtl>ba,ii« i8l4-i»>6, l88 

3iy Calcutta, the market for Burmese lac, a68 

' fltfffi. 309 Calotropis gigantea, 290 

' vauhinia latifolia, use of timber, 346 Cameron, Mr John, 365, 266. 

Benarea Uc ware ,316 Canada, pine rosin obtained from, 379. 

Benedtkt, Herr R . 30S Carapiet & Co , Meiirs . aog 

Bengal, lac in, 117,371 „ Carbonate ol lead, 3a a, 340 . , 

Bcf, 313, 335, 343, 848, 35a, 353. flSQ. *6a, ws Zial- of soda, in preparation 01 lac-dye, 393, 

phtts Juittba. 397. Sajj. 

Berar, fac in, 347, 376 — . «n purifying sliellac, 399 

— , Lac, production of, 1893 to 1896, asa-S6- » «■« lac-dyeing, 278, 293 

Ben, 36i, 9 §t Zhyphut Jujuba Cantsa Carandas, a food of lac, 

Bkan, 346, set Popului euphiatica ^rnauba wax, 305 

Bhaurtt 304 , see Symplocos theaefolia Carob tree, ^ J*. ^ Ceratoaia Siliqua 

Bhils. as collectofp of lac, 362 Carter, Mr H J , 1^ 

BkxrUaha, 285 . on Lac-m«ect, 198 

Dilaspur, lac at, 240 Cassia Fistula, use ui timber, 34O 

Birdii, dotructive to lac, ao6, 226 Cedrela Toona, use of timber. 346 

Biidwood, Sir G , 33® ^ Deodara, see deodar 

Bija, aia, set t^terocarpus Marsupium Cells of lar insect, dimension of, 197 

Bxrojat 325 Celtis Roxburghii, a food ol lar, 2 1 

Btrosa X ch%U 326, Central Piovim cs, lac in, 23g, 271 

Bishnupore, lac-dyeing at, 303 Ceratonia Siliqua, a food of lac, 3 1 1 

Blankets dyed with lac, 293 Chnkn, 347 

blow pipes, 337 f fiakfi, 277 

Bobbins, 323, 344* ^ rattle, 347 

Bogort, 313, 33a, sse Zisyphus Jujuba (. hamais, 394 

Bonnris, 333 hamuli 34^ fcr jusminum grandiflor um 

•* Boiled-lac,” 285 ' CHand, Dewan 1 ek, 3*3 

Bolt a term for half-prepared lac-dye, 290, 303 j ( handra Bojan, 317 
Bol, 33Si Gum myrrh Omudrui, 

Boldaba, 230 ' < ku/>ra, 325, i2f>, 337 

Bombay, lac in, afij 1 Chupra lac, 260 

■' ■ — ■ lac ware, 33a I <■ haf>ri 33 1 , 340 

Bombax malabaricum, use of timber, 346 than, 321 

Bomkmja, 322 C haipoys, 344, 345 

Borassus fiabelhfer, 348 Chatterjee, Mr Ci 13,224 

Bordi, 262, 347, see Ziiyphus Jujuba Cheik 2r>6, 267 

Uoiwellia thurifera, 346. C Hess boards from lac, 339 

Borax. 87B, 325 Chhaiai, i \7 

Bd, a 1 8, see Ficus religiosa. Chhe ua, 330 

Britsica dichotoma, 3^ Chhxlait 347 

Brooke, Sirapaon a^ Spiller, Messrs., 300, CAi/, 34f>. Pinus longifolia. 

Brown, Mr« 186. Chilum, 348 

Bucbanan-Hamilton, Dr, F , 184, ^65 Chilum it nalts, 345 

- ■ *00 lac la 1809, 8 18, Chirna 321 

Buck, Sir F C, 292. Chloride of lime, for bleaching shellac, avSN 

Bnr, 252, 153, Chlonnr, tor breaching shellac, 399. 

Bniwib, 321 CAorna, 322 

fivrke. Maror, 199, ChoU Nsgpur, lac in, 219. 

Borma, lacin, qji Chuckcrbutt\, Mr b., 225 

CAwn, 3*4. 330 
Cloud work, 310 


Borma, lac in, a 6 (^ 271 Chuckcrbutt\, Mr b., 2 

BnIm, an, 8ff Erwlkma Hookenaaa CAMn, 324, 330 

Butea frondosa, 181, an Cloud work, 310 

■> a food ot lac, aio, tai. 213, ss^, 230, Cochineal lac-dye, iSfi. 
* 3 C * 35 . 338. >42, 350, 158, a 59 b 368 , 270, Cocoos cacti, 192, 300 
ue Palas and Palaab Coccus cerifera, 305. 





CoGCtit Licci, iti. 

Cocoi-mit (mUihi all 

Cold antniciiTt to lac, ia 6 h 144* 

Culdotnan, Mr ti7 

^oaWia tSSitalOk 

Colonrwf nattor )a lac* 

Copal, 3A5 

Copeland, Mr D.* »7o. 

aX^’tlyia, • food of Ik, Oil. 

■ ■■■ , uOB of tiiober, 346 

— — Rothii, u-te of tiiobor, 346 
Coamofcic* Ucniye as a, 307 
O>tton^ dyed with Lac, 3S7, 19a 
Crichton, Mf H A , sM 
** Crimson " derieed from ** Karaiaa,'* iBi 
Crookes, Str Willian. a<w, 30a 
Croton aromaticw, a food of Uc* ai 1 
CuiUck lac erara* 330 


D 

M, n5,2V»,t3i 

Dalbergia callrata, a food la«. r, s;«v 

kitiMla* a food of lac, n 

- - ■ Olivan. a food of Ur, jt i, a«v^ 

■ paalcnUta, a food Uc, j i i 

■ SiasfHi, 313, 340 

— use of limbti ,40 

>■ ■■ sp , a LckhI oi l«f a;o 

i)aih fu fanu' »r* l'ichrr<M(ibiuin dnlir mj 

Os/ rah, M' H 7 , U7 
Oatr palm 31? 3a7 
/)f«r(a khtir, 2gi carbonstf o( toda 
shij 

Ditlii lac nsr(, 3ig 
Deodar, 3J4 

Oeia (ihaii Khan lar ware, 311 34^ 

Oera Umai. Khan lac aarc 314, 3ig, 3J0, 312. 323. 
Ucriiat lac ware, 3IVi 

Dhak ill. d54. ^361 «37i >3^1 aS9i i'lo, xcc ilutea 
fiondd^ 

Dhaut 345, iff AnogeiMiiis Utifolia 
Uhobryne, ill, set Dalbe i^'ia panicuUta 
Dhop ii8, sff \aringm Uiitolia 
Dkupt ig6.343 

Dichrostachys cmerea, a food of Uc. ig6, an 
Dickfs Mr , JJ9 

Dipterocariias lubercniatut, 269. 

DiMasenutlac vary with ((•caJity, aid 


RnaraindT fabnra, tl» 

SrKoruandklo HHL 

BrartbaaM dE Coo MNtHU 
Brythrolaecbiy Md* 

Krytbflaa ladlinh * Ml of M •»• 

sjaisaasssf" 

ddibir^iaSi 

idMWlMMiafiBQ^ 




— rixsadipbaia. _ 

bvaot, Mr Oaorgi^ ipl* M* 


} factory. Ur-, 0/7 

fform^k, 333, jMd. m Tanarbt ail«ptfltt«, 

; Paraer, Herr on tba dwaUlnr of lac* 
j Varqnhamoa * Cainpbtll. MoHm^apo. 

. «S^r, 35a 

> romaadae, Mr. S. K.* 274. 

Kernnw Elephantnfii, a food id laa* til* 

* rerotpur lac warOb 3*4, J»» M. 

Ferrari, Mr M 070. 
hue " vnrk, 311 

I <rus aitimima, a fwid uf lac* ill, Igt, 

~ lirncfiUnius, j fuod of lac, rii* Itj* 

I — carica a food ol lac, iia 
, comMs, a lofvl of lac, ais, i|a. 

' - 1 ordiflora, a food of lac, ipj* 

— - Cunia, a food of lac, tie* aid, 

— - ylomerata, a food of lac, aij^ 949, 

' — - mfcclona, a food of Uc, aii^ ttl, ttS, 

> — — Urafr a a lewd of lac, lia. 

— I at lata, a food of la<^ 31a 
rrligiosa. a food of lac, l« 3 , tlfc tll^ M|» 

•24, Uf, iSfh a 6 a, aMI,afv«litlb paopM 

and pipal 

, — RuoipMi, a food of lac, tia, lytb 

I TiakeU, a food of lac, aia. 

I I ires, forest', dasunctive to lac, oofK aa 6 | atu * 44 v 
! lorayth, 358 

' Float dutmctive to lac, MvCcdd. 

I F ungra 00 Uc. au6 


Diyor^ 334 

LtolKThaadriinc Rherdii, a food of Uc, an 
Drtk^ MC Mclia Aicdarach, 346, 

Drought injurious to lac, 243 

Dudyeon, Mr D C , fo8 

Oudki^ 347, »cf Wrightia tmetona 

Dod\^ 347, MV Wnghtia tinrtona. 

l)uoiainc,> 1 r C l„ Uc m Haranbagh, 333 

Duncan, Mr W A M^ api 

Donkas, 34a, Mr Morua indica. 

Dull, Dr. U C . 1&4. 287. 


B 

ElUcbpor, lac at, 348, 344 
EUov.apg. 


Gamta lac oara^ 314 jid, 

; Galleria tp Uinrloos to bc^ Mw 
Gamboge, 335- 

Goto hills, ootput of he ffOnw tty, 9 f^ 

too* Ik^W< Mfc Ub 

Garuaa pioaata, a food of lac, tta* 

Qaud^ 377. 320 
' GerraM, M P, 205 
I Ghu IMaaniiNui,3i5. 
i Ghaibtr^ I94 Mr ZUypfcai Xytsiqrnv. 
iOfumfi,ai3.Mr Znypboo Xylopyroa. 

Cheit, 252, tSA- 

6 i/on, 346 , fioSilara 

aotoa 10 lac, agS 

Molina niimro^ an oi tmibfr, 34s 

GWi, 3418 , an Cordla My va. 



Goii^ iM PjAharad Iqr, 234, 1411 343< 

Or«wa, Mr. E. E, 191, 19** JW, *>7. 

GranfelLMr A. P . 3ft7i asS. 

Ccevrift tiUeioIlt, a fo^ of lac, 3i a. 

Cuan. 346, M» PaWHum Guiava 
Guwdtf 34^1 a«f Cordia Kotnii 
GiUabtf 34U 
Gvialf 338* 

CtUar, asa, (Picut Cuma) aia, (Ficui glooierata) 
^ 31 a, 335, theae plants 

€ml«r, ai3, 342, 345 . sm licui glomerata 
' myrrh, 335, ut Bol. 


H 


lampore lac ware, 311, 3^. 
Jamun, (Eugenia Jambolana) 


7ani 


Ju]uba) 331 
ira, 280 


3 «. (ZiqrpfcM 


ardine, Skinner & Co , Menra., 335, 337, 29a 
, astninum grandtflorum, use of timber, 346* 

] hallawar Uc ware, 331 
' hand, 21a, fw Piosopia apictgera. 

313, sea Ficus Kumphii 
34^* bauhinia latifolia 

i ones. Sir W., 198 
ullei dar lac ware, 333 
ohn, Or , 394. 

^OTV, 330 

fun pakan, aia, 332, se^ Ficus comoaa. 


Hail, destructive to la^ 206^ sad. I 

Ha\r, 344, su Acacia Catecne 

Haldane, Mr. C H , 356 

Hamilton, sac Buchanaa-Hamilton. 

ffandit 330 

Hara, 34a 

Han lac, 325 

Aforto/, 322, 3261 3301 33*1 339> 34'. 342. 343. 
orpiment 

Hatchett, Mr , 290 
Hasaribagh, lac in, 233 
Hendley, Colonel T H , 316, 346 
Henns, icjo. 

i/esa, 221, ur Firus religiosa 
Hewitt, Mr J 1 K , 240 
Hindus, prejudice ol, against lac, 261, 392 
Hingloo, 341, fee next. 

Hinglu, 331, 341 
HtrmaMi, 326 

Holarihena ar tidy sen tenca, use of timbc', 346 

Hooka, 346 

Hooper, Mr 0,279 

— , on chemistry of lac, 294 

Hoshiarpore lac ware, 31 1, 312, 322, 333, 327, 339 

Hut winds destructive to lac, 343 

Huidi, 304. 

Hyderabad lac ware, 311, 313, 316 


1 

Indergarh, dyeing materials at, 341 

— lac v-are, 311, 314, 315. 

Indigo, 305, 310, 323, 334 . 338. 339 . 34®. 34* 
iNgyifi nJipterocarpus tuberculatus), 369 
ingvtn Tamalan, 369, sm Dalbergia Oliveri 
Ink, lithographic, from lac, 3, 308 


i# 

lack-fruit, 345, JM Artocarpus integrifolia 
Jaipur lac ware, 314, 316* 317. 

7e a, 265 

Wn. 213. MS Shorea Talorm. 
lalpaigun, Uc-^eiim^at, 303, 304. 
lamas, Mr A F GkEliot, 184 
yemim, 326 


K 


Kacha lakh, 360 

Kadan, 346, see Anthocephalus (^damba. 

Kadhu, 34G, see Sterculia urens. 
kahu, 333 

Kaikar^ 2 1 2 , Gam ga pinnata 

I Aain, 346, see Stephegyne parviflora 

I 34' 

haman, 321 

I Ann. 346, ste Olea cu<ipidata 
handi, 212, set Prosopis spicigeia, 262 
hanaj, 347, Ulnius intagntolia 
1 Aan^a, 332 
Kan] a, 2^>2 
kafas uh, 230 
kar •'kharat, 318 
I Katak lac, 3-5 
I hatki 23s, 3*' 

I Art//uir 313, ste /iryphiis X\lopvius 
,kathii'i f>at, 229, sit I icua altiSHiina 
j katn r, 332 
katkte, 33S 

' Kavanagh, Mi R M , 2f Q 
kttfl, 213, see \ iciis inlcLtuna 
ktora ka patta, 316 
i kermes, 18- 

Ken, Dr , nn lac in 188 , i8i, 217 
I khair, 210, 323 w Acacia Catechu 
1 khaiooT hi ghar 316 
j khaioor ki dandi^ 316 
Ahakhra, 2^2, ste Butea fiondusa 
' Khain lac, 260 

khankar, 211, see Butea frondosa 

khar, 278 

khar partly 2S5 

kharad, 339 

Kharadi, 308, 321, 337 

Khatik, Harsukh and Ganesha, 23S 

Khema Siroht, 337, see Wrightia tinctoria. 

, 347. Wrightia tomentusa ^ 

347. see Wnghtia tinciona 

JITAirna, 344, 348, see Wnghtia tomentosa 
khinm (Miinustps indica), 34O , (M Kauki) 3461 
(Wnghtia tinctoria) 344. iid, (W tomentoaa) 
347 , see these plants. 

Khxrni, 344, 346, 347. see Wnghtia tioctona and 
W tomentosa 
Kholna^ 3' 5* 

Khujun, 311 
Khurchan, 313 
Khud, 377. 329- 



tmitx. 


H 4 f ^ Attcia arabaa. 

tCUUt, 331 

A’Mia, aia, xw Pterocarput Martaplimi 

Km, 3^3, Me phog, 

Ktnmu iSa 
Ktft/fkan, 31 S 

Korant ka ^tkar^ 31 7» XM oaruadan. 

Kul, 313 , Me Zii>»hui Intttba, 

KuldJt, 345, see Adina cordiiolm 
Kumber, 345, ««r Gmdtna arborea 
Kunbker, 345, xMCmellna arborea« 

Kura, see Hoiarrhtoa antidyMatami 
Kurkui as cultivators of lac, 348 
Kusam, 334, 335, 240, S43, 3431 34H see SchleiclMra 
trijuga, 313. 

Kusamb, 21% 338, 35x» X53, 363, see Scb'etchera 
tiijuga. 

Kusum, 330 , 318 , 334 i xaSi ^ Schlnrliara Injoga 
K usuun, 334. 

kydta cal)ciaa» a food of kc. 3 i 3 


Lac, 181 

— , chemiolry off, ip 4 
— , 10 State roreata, 341 

■ ... Kevi nuc 3 ’i 

— medicinal of i'cyliin * 1 1 
— , preparation of< -/ 7 i jj? 

— — , .eed , scr secil lac 
, shell , »«* shi lla« 
btat A monopoly in, j*' 

, Stuk , Stf S I* W-iAC 

thrill of 22 \ 

- — , trade nirnffcol 30 324 235 
— , uses I f, 3^16 

, varialinii will *oo(I aju, 334, 343 
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